(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




lllllllllllllllllllllllllllllllllllllllllllllllllllli 



(43) International Publication Date (10) International Publication Number 

22 May 2003 (22.05.2003) pCT WO 03/041707 Al 



(51) International Patent Classification^: A61K 31/44, 

C07D 211/00 // C07C 53/138, 57/28 

(21) International Application Number: PCT/SE02/02057 

(22) International Filing Date: 

12 November 2002 (12.1 L2002) 

(25) Filing Language: English 

(26) Publication Language: English 



LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, 

SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 

UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, 
TR), OAPI patent (BE, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



(30) Priority Data: 

0103836-3 



16 November 2001 (16.1 1.2001) SE 



(71) Applicant (for all designated States except US): AS- 
TRAZENECA AB [SE/SE]; S-151 85 Sodertalje (SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): ALCARAZ, Lilian 

[FR/GB]; AstrazenecaR & D Chamwood, Bakewell Road, 
Loughborough, Leicestershire LEll 5RH (GB). JOHN- 
SON, Timothy [GB/GB]; Astrazeneca R & D Chamwood, 
Bakewell Road, Loughborough, Leicestershire LEll 5RH 
(GB). STOCKS, Micheal [GB/GB]; Astrazeneca R&D 
Chamwood, Bakewell Road, Loughborough, Leicester- 
shire LEll 5RH (GB). 

(74) Agent: GLOBAL INTELLECTUAL PROPERTY; As 

traZeneca AB, S-151 85 Sodertalje (SE). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 



Declarations under Rule 4.17: 

— as to applicant 's entitlement to apply for and be granted 
a patent (Rule 4.17 (ii)) for the following designations AE, 
AG, AU AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, 
FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, 
RO, RU, SC, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, 
TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW, ARIPO patent 
(GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), 
OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG) 

— of inventorship (Rule 4. 1 7(iv)) for US only 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: N-ADAMANTYLMETHYL DERIVATES AND INTERMEDIATES AS PHARMACEUTICAL COMPOSmONS 
AND PROCESSES FOR THEIR PREPARATION 



(CH2)^— A-Ar 




(D 



(57) Abstract: The invention provides compounds of general formula (I) 
in which m. A, R^ and Ar have the meanings defined in the specification; 
a process for, and intermediates used in, their preparation; pharmaceutical 
compositions containing them; a process for preparing the pharmaceutical 
compositions; and their use in therapy. 
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N-ADAMANTYLMETHYL DERTVATES-AND INTERMEDIATES AS 
PHARMACEUTICAL COMPOSITIONS AND PROCESSES FOR THEIR PREPARATION 

The present invention relates to adamantane derivatives, processes for their preparation, 
pharmaceutical compositions containing them, a process for preparing the pharmaceutical 
compositions, and their use in therapy. 

The P2X7 receptor (previously known as P2Z receptor), which is a ligand-gated ion 
channel, is present on a variety of cell types, largely those known to be involved in the 
inflammatory/immune process, specifically, macrophages, mast cells and lymphocj^es 
(T and B). Activation of the P2X7 receptor by extracellular nucleotides, in particular 
adenosine triphosphate, leads to the release of interleukin-ip (IL-ip) and giant cell 
formation (macrophages/microglial cells), degranulation (mast cells) and proliferation 
(T cells), apoptosis and L-selectin shedding (lymphocytes). P2X7 receptors are also 
located on antigen-presenting cells (APC), keratinocytes, salivary acinar cells (parotid 
cells), hepatoc5^es and mesangial cells. 

It would be desirable to make compoxmds effective as P2X7 receptor antagonists for use in 
the treatment of inflammatory, immune or cardiovascular diseases, in the aetiologies of 
which the P2X7 receptor may play a role. 

In accordance with the present invention, there is therefore provided a compound of 
formula 




(I) 



wherein m represents 1, 2 or 3, preferably 1 or 2; 
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each independently represents a hydrogen or halogen (e.g. fluorine, chlorine, bromine 
or iodine) atom, preferably a hydrogen atom; 
A represents C(0)NH or, preferably, NHC(O); 
Ar represents a group 



or 






(II) 



(in) 



(IV) 



one of R and R represents halogen, nitro, amino, hydroxyl, or a group 
selected from (i) Cj-Q alkyl optionally substituted by at least one halogen atom, 
(ii) C3-Cg cycloalkyl, (iii) C1-C5 alkoxy optionally substituted by at least one halogen 
atom, and (iv) C3-Cg cycloalkyloxy, and the other of R'^ and R"^ represents a hydrogen or 



halogen atom; 

4 

R represents a group 



I 

'N^ 7 



(V); 



X represents an oxygen or sulphur atom or a group >N-R ; 
nisOorl; 

R^ represents a C1-C5 alkyl group which may be optionally substituted by at least one 
substituent selected from hydroxyl, halogen and CpC^ alkoxy; 
R and R each independently represent a hydrogen atom, C1-C5 alkyl (optionally 
substituted by at least one substituent selected from hydroxyl, halogen, C1-C5 alkoxy, and 
(di)-Ci-C4 alkylamino (itself optionally substituted by at least one hydroxyl group)), or 
C3-Cg cycloalkyl (optionally substituted by at least one substituent selected from hydroxyl, 
halogen and C^-Cg alkoxy); and 

R^ represents a hydrogen atom or a C1-C5 alkyl group which may be optionally substituted 
by at least one substituent selected from hydroxyl, halogen and C^-Cg alkoxy; 
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with the provisos that: 

(a) when n is 0, ihen A is NHC(O), and 

6 7 

(b) when n is 1 , X represents oxygen and A is C(0)NH, then R and R do not 

both simultaneously represent a hydrogen atom or do not both simultaneously 

6 7 

represent an unsubstituted Cj-C^ alkyl, or when one of R andR represents a 

6 7 

hydrogen atom, then the other of R andR does not represent an 
unsubstituted C1-C5 alkyl; and 

6 7 

(c) when n is 1 , X is oxygen, sulphur or >NH and A is NHC(O), then R and R 

do not both simultaneously represent a hydrogen atom or do not both 
simultaneously represent an unsubstituted C1-C5 alkyl, or when one of R^ and 

7 6 7 

R represents a hydrogen atom, then the other of R and R does not represent 
an unsubstituted Ci-C6alkyl or -CH2CH2OH; 
or a pharmaceutically acceptable salt or solvate thereof. 



la one embodiment of the invention, there is provided a compound of formxila 




wherein m represents 1, 2 or 3, preferably 1 or 2; 

each R^ independently represents a hydrogen or halogen (e.g. fluorine, chlorine, bromine 
or iodine) atom, preferably a hydrogen atom; 
A represents C(0)NH or, preferably, NHC(O); 
Ar represents a group 
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4 




(II) (III) (IV) 

one of and R*^ represents halogen, nitro, amino, hydroxyl, or a group 

selected from (i) C^-C^ alkyl optionally substituted by at least one halogen atom, 

(ii) C3-C8 cycloalkyl, (iii) Ci-C6 alkoxy optionally substituted by at least one halogen 

2 3 

atom, • and (iv) C3-C8 cycloalkyloxy, and the other of R and R represents a hydrogen or 

halogen atom; 
4 

R represents a group 




X represents an oxygen or sulphur atom or a group >N-R ; 
n is 0 or 1; 

R^ represents a C1-C5 alkyl group which may be optionally substituted by at least one 
substituent selected from hydroxyl, halogen and C1-C5 alkoxy; and 

R^, R^ and R^ each independently represent a hydrogen atom or a C1-C5 alkyl group which 
may be optionally substituted by at least one substituent selected from hydroxyl, halogen 
and C2-C5 alkoxy; 
with the provisos that: 

(d) when n is 0, then A is NHC(O), and 

6 7 

(e) when n is 1 , X represents oxygen and A is C(0)NH, then R and R do not 

both simultaneously represent a hydrogen atom or do not both simultaneously 

6 7 

represent an unsubstituted C1-C5 alkyl, or when one of R and R represents a 

6 7 

hydrogen atom, then the other of R andR does not represent an 
unsubstituted C1-C5 alkyl, and 
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6 7 

(f) when n is 1 , X is oxygen, sulphur or >NH and A is NHC(O), then R and R 
do not both simultaneously represent a hydrogen atom or do not both 

simultaneously represent an unsubstituted C1-C5 alkyl, or when one of R^ and 

7 6 7 

R represents a hydrogen atom, then the other of R and R does not represent 

an unsubstituted C1-C5 alkyl or -CH2CH2OH; 

or a pharmaceutically acceptable salt or solvate thereof. 

In the context of the present specification, unless otherwise indicated, an alkyl substituent 
or alkyl moiety in a substituent group may be linear or branched. Examples of alkyl 
groups/moieties containing up to 6 carbon atoms include methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl and combinations of any two or 
more thereof. The alkyl groups in a di-Ci-C4 alkylamino substituent group may be the 
same or different. Further, it should be appreciated that in the definition of R^, if the at 

least one optional substituent is a hydroxyl or alkoxy group, it will not be attached to a 

6 7 6 7 

carbon atom adjacent either to -X- or to -NR R . Similarly, in the definitions of R , R 

8 

and R , a hydroxyl or alkoxy moiety should not be attached to a carbon atom which is 
adjacent to a nitrogen atom. 

In an embodiment of the invention, Ar represents a group of formula (II) or (III). 

In another onbodiment of the invention, Ar represents a group of formula (II). 

One of R and R represents a halogen (e.g. fluorine, chlorine, bromine or iodine), nitro, 
amino (-NH2), hydroxyl, or a group selected fi-om (i) Ci"C5 alkyl, preferably C1-C4 
alkyl, optionally substituted by at least one (e.g. one, two, three or four) halogen atom(s) as 
defined above, (ii) C3-C8 cycloalkyl (e.g. cyclopropyl, cyclobutyl, cyclopentyl or 
cyclohexyl), (iii) C1-C5 alkoxy, preferably C1-C4 alkoxy, optionally substituted by at least 
one (e.g. one, two, three or four) halogen atom(s) as defined above, and (iv) 
Cs-Cg cycloalkyloxy (e.g. cyclopropyloxy, cyclobutyloxy, cyclopentyloxy or 
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cyclohexyloxy), and the other of R and R represents a hydrogen or halogen atom as 
defined above. 

2 3 

In one embodiment of the invention, one of R andR represents a halogen (such as a 

2 3 

chlorine or bromine) atom and the other of R and R represents a hydrogen atom. 
In an embodiment of the invention, n is 0. 

R^ represents a C1-C5 (e.g. C1-C3) alkyl group which may be optionally substituted by at 
least one substituent (e.g. one, two, three or four substituents independently) selected fi-om 
hydroxyl, halogen (e.g. fluorine, chlorine, bromine or iodine) and C^-Cg, preferably 
alkoxy (e.g. methoxy, ethoxy, n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and 
combinations of any two or more thereof). 

In an embodiment of the invention, R^ represents -CH2-5 -(CH2)2-> -(CH2)3- or 
-CH2CH(OH)CH2-. 

R andR each independently represent: 

(i) a hydrogen atom, 

(ii) C1-C5, preferably C1-C5, alkyl optionally substituted by at least one substituent (e.g. 
one, two, three or four substituents independently) selected JBrom hydroxyl, halogen (e.g. 
fluorine, chlorine, bromine or iodine), C^-Cg, preferably C1-C4, alkoxy (e.g. methoxy, 
ethoxy, n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and combinations of any two or more 
thereof), and (di)-Ci-C4, preferably C1-C2, alkylamino (itself optionally substituted by at 
least one, e.g. one or two, hydroxyl group(s)), or 

(iii) C3-Cg cycloalkyl optionally substituted by at least one substituent (e.g. one, two, 
three or four substituents independently) selected from hydroxyl, halogen (e.g.. fluorine, 
chlorine, bromine or iodine) and Cx-Cg, preferably C1-C4, alkoxy (e.g. methoxy, ethoxy, 
n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and combinations of any two or more thereof). 
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In an embodiment of the invention, R andR each independently represent: 

(i) a hydrogen atom, 

(ii) C1-C5 alkyl optionally substituted by at least one substituent (e.g. one, two or three 
substituents independently) selected from hydroxyl and (di)-Ci-C4, preferably C1-C2, 
alkylamino (itself optionally substituted by at least one, e.g. one or two, hydroxyl 
group(s)), or 

(iii) C5-C6 cycloalkyl optionally substituted by at least one, e.g. one or two, hydroxyl 
group(s). 

represents a hydrogen atom or a C1-C5, preferably C1-C3, alkyl group which may be 
optionally substituted by at least one substituent (e.g. one, two, three or four substituents 
independently) selected from hydroxyl, halogen (e.g. fluorine, chlorine, bromine or iodine) 
and C1-C6, preferably C1-C4, alkoxy (e.g. methoxy, ethoxy, n-propoxy, n-butoxy, 
n-pentoxy, n-hexoxy and combinations of any two or more thereof). 

o 

In ati embodiment of the invention, R represents a hydrogen atom or a C1-C3 aUcyl group 
which may be optionally substituted by at least one, e.g. one or two, hydroxyl group(s). 

In another embodiment of the invention, R^, R^ and R^ each independently represent a 
hydrogen atom or a C1-C5 (e.g. C1-C3) alkyl group which may be optionally substituted by 
at least one substituent (e.g. one, two, three or four substituents independently) selected 
from hydroxyl, halogen (e.g. fluorine, chlorine, bromine or iodine) and C1-C5 alkoxy (e.g. 
methoxy, ethoxy, n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and combinations of any two 
or more thereof). 

In a further embodiment of the invention, R^, R^ and R^ each independently represent a 
hydrogen atom or a C1-C5 (e.g. C1-C3) alkyl group optionally substituted by at least one, 
e.g. one, two or three, hydroxyl group (s) such as -CH3, -C2H5, -CH(CH3)2, -CH2OH, 
-(CH2)20H, -(CH2)30H, -CH(CH3)CH20H, -CH2CH(CH3)OH, -CH2CH(OH)CH3, 
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-CH2CH(OH)CH20H, -CH2C(CH3)20H, -CH(isopropyl)CH20H, -CH(CH20H)2, or 
-CH2C(CH3)2CH20H. 



In an embodiment of the invention, there is provided a subset of compounds of formula (I), 
and pharmaceutically acceptable salts and solvates thereof, in which: 
m represents 1; 

each represents a hydrogen atom; 
A represents NHC(O); 
At represents a group 




or 




(11) 



(III) 



2 3 2 3 

one of R and R represents a halogen atom, and the other of R and R represents a 
hydrogen atom; 



R represents a group 



n 



FT 



I 



(V); 



X represents an oxygen or sulphur atom or a group >N-R ; 
n is 0 or 1 ; 

R^ represents a C1-C3 alkyl group optionally substituted by at least one hydroxyl group; 
R^ and R^ each independently represent a hydrogen atom, Ci"C5 alkyl (optionally 
substituted by one or two substituents independently selected from hydroxyl and 
(di)-Ci-C2 alkylamino (itself optionally substituted by at least one hydroxyl group)), or 

cycloalkyl (substituted by at least one hydroxyl group); 
R^ represents a hydrogen atom or a C2 alkyl group substituted by at least one hydroxyl 
group; and 
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subject to the provisos (a), (b) and (c) mentioned above. 

In another embodiment of the invention, there is provided a further subset of compounds of 
formula (I), and phamiaceutically acceptable salts and solvates thereof, in which: 
m represents 1; 

each represents a hydrogen atom; 
A represents NHC(O); 
Ar represents a group 




(II) (HI) 

2 3 2 3 

one of R andR represents a halogen atom, and the other of R andR represents a 

hydrogen atom; 
R^epreseatsagroup 




(V); 

g 

X represents an oxygen or sulphxir atom or a group >N-R ; 
n is 0 or 1 ; 

R^ represents a C2-C3 alkyl group optionally substituted by at least one hydroxyl group; 
R and R each independently represent a hydrogen atom or a C1-C5 alkyl group 
optionally substituted by one or two hydroxyl groups; 

o 

R represents a hydrogen atom or a C2 alkyl group substituted by at least one hydroxyl 
group; and 

subject to the provisos (d), (e) and (f) mentioned above. 
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Examples of compounds of the invention include: 

iV-(l -Adamantylmethyl)-5-chloro-2- {3-[(3-hydroxypropyl)- 
amino]propyl } isonicotinamide, 

A^-(l-Adamantylmethyl)-5-chloro-2-{3-[(3-hydroxypropyl)amino]propyl}- 
isonicotinamide dihydrochloride, 

iV-(l-Adamantylmethyl)-2-cliloro-5-{3-[(3- 
hydroxypropyl)amino3propyl}nicotinamide5 

iV'Kl-Adamantylmethyl)-2-cMoro-5-(3-{[(15)-2-hydroxy-l^ 
methylethyl]amino}propyl)mcotinamide, 

N'( 1 - Adamantylmethyl)-2-.chloro-5-(3 - { [( 1 i?)-2-hydroxy- 1 - 
methylethyl] amino } propyl)nicotinamide, 

A^-( 1 -Adamantylmethyl)-2-(3-aminopropyl)-5-cliloroisonicotinamide 
hydrochloride, 

iV"-(l-Adamantylmethyl)-5-cUoro-2-[3-(ethylamino)propyl]isomcotinam 
hydrochloride, 

iV"-(l-Adamantylmethyl)-5-cWoro-2-({2-[(3-hydroxypropyl)amino]- 
ethyl} thio)isonicotinamide hydrochloride, 

A^-(l-Adamantylmethyl)-5-chloro-2-(3-{[(li?)-2-hydroxy-l- 
methylethyl]amino}propyl)isonicotinamide, dihydrochloride, 

iV-(l-Adamantylmethyl)-5-chloro-2-(3-{[(16)-2-hydroxy-l- 
methylethyl3amino}propyl)isomcotinamide, dihydrochloride, 

N'( 1 -Adamantylmethyl)-5-chloro-2- {3 -[(2-hydroxyethyl)amino]propyl} - 
isonicotinamide hydrochloride, 

iV-(l«Adamantylmethyl)-5-chloro-2-{2-[(3- 
hydroxypropyl)amino]ethoxy } isonicotinamide, hydrochloride 

iV-( 1 -.Adamantylmethyl)-5-chloro-2-( {2-[(2-hydroxyethyl)amino]ethyl}- 
amino)isonicotinamide dihydrochloride, 

N-( 1 -Adamantylmethyl)-5-chloro-2-[3-(isopropylamino)propyl]isonicotinamide 

dihydrochloride. 
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JV-(l-Adamaiitylmethyl)-5-chloro-2-(3-{[(25)-2- 
hydroxypropyl]ammo}propyl)isomcotinamide, dihydrochloride, 

JV-( 1 -Adamantylmethyl)-5-chloro-2-(3- { [(2i?)-2,3- 
dihydroxypropyl] amino } propyl)isonicotinamide, dihydrochloride, 

N-i 1 -Adamantylmethyl)-5 -chloro-2-(3 - { [(2^-2,3 - 
dihydroxypropyl3aniino}propyl)isonicotinamide, dihydrochloride, 

JV-(l-Adamantylmethyl)-5-chloro-2-{3-[(4- 
inethylcyclohexyl)ainino]propyl} isonicotinamide dihydrochloride, 

?/-(l-Adamantyhnethyl)-5-chloro-2-{3-[(2-hydroxy-2- 
inethylpropyl)amino]propyl} isonicotinamide dihydrochloride, 

N-( 1 -Adamantylmethyl)-5-chloro-2-(3- { [( IR)- 1 -(hydroxymethyl)-2- 
methylpropyl]amino}propyl)isonicotinamide, dihydrochloride, 

N-i 1 - Adamantyhnethyl)-5-chloro-2-(3- { [2- 
(methylamino)e1h.yl]amino}propyl)isomcotihaimde dihydrochloride, 

iV-(l-Adamantylmethyl)-5-chloro-2-(3-{[3- 
(methylaraino)propyl]amino}propyl)isomco1inarnidebis(trifluoroacetate), 

iV-(l-Adamantyhnethyl)-5-chloro-2-[3-({2-[(2- 
hydroxyethyl)amino]ethyl} amino)propyl]isomcotinamide dihydrochloride, 

iV-( 1 -Adamantyhnethyl)-5-chloro-2-(3- { [2- 
(diethylamino)ethyl3amino}propyl)isonicotinaniide dihydrochloride, 

N-i 1 -Adaniantyhnethyl)-5-chloro-2-(3- { [2-hydroxy- 1 - 
(hydiDxymethyl)ethyl3amino}propyl)isonicotinamide dihydrochloride, 

iV-(l -Adamantyhnethyl)-5-chloro-2- {3-[(2- 
hydroxy ethyl)(methyl)amino]propyl } isonicotinamide dihydrochloride, 

A?'-(l-Adamantylmethyl)-5-chloro-2-{3-[(3-hydroxy-2,2- 
dimethylpropyl)amino]propyl} isonicotinamide dihydrochloride, . 

iV-(l-Adamaiitylmethyl)-5-chloro-2-(3-{[(2i?)-2- 
hydroxypropyl]amino}propyl)isonicotinamide, dihydrochloride, 

iV-(l-Adamantylmethyl)-5-chloro-2-({[3- 
(methylamino)propyl]amino}methyl)isonicotinamide dihydrochloride, 
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iV-(l-Adamantylmethyl)-5-chloro-2-[({2-[(2- • 
hydroxyethyl)amiiio] ethyl} ammo)me1iiyl]isonicotinamide dihydrochloride, 

iV-(l-Adamantylmethyl)-5-chloro-2-({[2- 
(methylamino)ethyl]amino}methyl)isomcotinainide dihydrochloride, 

iV-(l-Adamantyhnethyl)-5-chloro-2-{3-[(2- 
hydroxyethyl)ainino]e1hyl} isonicotinamide dihydrochloride, 

iV-(l-Adamantyhnethyl)-5-chloro-2-{3-[(3- 
hydroxypropyl)aiiiino]ethyl}isonico1inaimde dihydrochloride, 

i\r-(l-Adamantyhnethyl)-5-cUoro-2-[3-(methylainino)prop 
hydrochloride, 

A^-(l -Adatnantylmethyl)-5-bromo-2- {[(25)-2-hydroxy-3- 
(methylamino)propyl]oxy } isonicotinamide, 

A'-(l«Adamantyhnefhyl)-2-({3-|>is(3-hydroxypropyl)ainino]propyl} 
chloroisonicotinamide dihydrochloride, 

and all pharmaceutically acceptable salts and solvates of any one thereof. 

The present invention fiarther provides a process for the preparation of a compound 
of formula (I) as defined above, or a pharmaceutically acceptable salt or solvate thereof, 
which comprises: 

(i) when n is 0 and represents CH2, reacting a compound of formula 




,10 



(X) 
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wherein R^^ represents -rC(0)H or -CH2L\ represents a leaving group (e.g. halogen, 
paratoluene sulphonate or methane sxilphonate) and m, R^, R^ and R^ are as defined in 
formula (I), or 
a compound of formula 



^11 



R 



(CH^- NH 





(XI) 

11 2 2 

wherein R represents -C(0)H or -CH2L , L represents a leaving group (e.g. halogen, 

paratoluene sulphonate or methane sulphonate) aad m, R^ R^ and R^ are as defined in 

formula (I), or 

a compound of formula 



iCH^y^ NH 




d3 d12 



(xn) 

12 3 3 

wherein R represents -C(0)H or — CH2L , L represents a leaving group (e.g. halogen, 
paratoluene sulphonate or methane sulphonate) and m, R\ R^ and R^ are as defined in 
formula (I), 

6 7 6 7 

with a compound of formula (XIII), HNR R , wherein R aad R are as defined in 

formula (I), under reductive amination conditions when R^^, R^ ^ or R^^ represents -C(0)H 

or in the presence of a suitable base when R^^, R^ ^ or R^^ represents -CH2l\ -CH2L^ or 

-CHsL^; or 
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(ii) when n is 0, R is (CH2)2 and R and R are both hydrogen, reacting a compound 
of formula (X) as defined in (i) above in which R^^ represents -CH2L\ or a compound of 

11 2 

formula (XI) as defined in (i) above in which R represents -CH2L , or a compound of 

12 3 

formula (XII) as defined in (i) above in which R represents -CH2L , with an alkali metal 
cyanide, followed by a hydrogenation reaction; or 

5 6 7 

(iii) whennisO, R is (CH2)2 and at least one of R andR is other than hydrogen, 

reacting a compound as prepared in (ii) above with at least one compound of formula 

(XIV), R^^C(0)H, wherein R^^ represents an optionally substituted Ci-Qalkyl or C3-C8 . 

6 7 

cycloalkyl group as defined for R and R in formula (I), under reductive amination 
conditions; or 

(iv) when n is 0 and R^ represents a C3-C5 alkyl group optionally substituted as defined 
in formula (I), reacting a compound of formula 



wherein R represents a leaving group (e.g. halogen or trifluoromethanesulphonate) and 
m, R^, R^ and R^ are as defined in formula (I), or 
a compound of formula 



R 



,14 




(XV) 
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(CHJ- NH 




(XVI) 



wherein R^^ represents a leaving group (e.g. halogen or trifluoromethanesulphonate) and 
m, R^ and R^ are as defined in formula (I), or 
a compound of formula 



iCH^)^ NH 





(xvn) 



wherein R^^ represents a leaving group (e.g. halogen or trifluoromethanesulphonate) and 
m, R', R^ and R^ are as defined in formula (I), 
with a compound of formula 



^ (XVIII) 

wherein R^ represents a C1-C3 alkyl group optionally substituted as defined for R^ in 
formula (I) and R^ and R^ are as defined in formula (I), followed by a hydrogenation 
reaction; or 



(v) when n is 0 and R^ represents a C3-C5 alkyl group optionally substituted as defined 
in formula (I), reacting a compound of formula (XV), (XVI) or (XVII) as defined in (iv) 
above, with a compound of formula 
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r: 



5' 



^OH 



(XIX) 



wherein R^' is as defined in formula (XVIII) in (iv) above, followed by a hydrogenation 
reaction and then an oxidation reaction and then by reaction with a compouad of formula 
(XIII) as defined in (i) above under reductive amination conditions; or 

(vi) when n is 1 and X is oxygen or >N-R , reacting a compound of formvila 




(XX) 

wherein R^^ represents a leaving group (e.g. halogen or trifluoromethanesulphonate) aad 
m, A, R^ and R^ are as defined in formula (I), or 
a compound of formula 




(XXI) 

wherein R^^ represents a leaving group (e.g. halogen or trifluoromethanesulphonate) and 
m, A, R^ R^ and R^ are as defined in formula (I), or 
a compoimd of formula 
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(XXII) 

19 

wherein R represents a leaving group (e.g. halogen or trifluoromethanesulphonate) and 
m. A, R', R^ and R^ are as defined in formula (I), with a compound of formula 



H' 



(XXIII) 



8 5 6 7 8 

wherein X' represents oxygen or >N-R and R , R , R and R are as defined in formula 
(I); or 



(vii) when A is NHC(O), n is 1 and X is sulphur, reacting a compound of formula 



N 




O R" 
(XXIV) 





(XXV) 



(XXVI) 



wherein, in each of formulae QOGY), (XXV) and (XXVI), represents a leaving group 

2 3 5 6 7 

(e.g. halogen or hydroxyl) and R , R , R , R and R are as defined in formula (I), 
with a compound of formula 
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,(CH2)r-NH2 



(XXVII) 

wherein m and are as defined in fonnula (I); or 



(viii) when A is C(0)NH, n is 1 and X is sulphur, reacting a compound of formula 





I 

^R^ ^R^ 



(xxvin) (XXIX) (XXX) 

wherein, in each of formulae (XXVIII), (XXIX) and (XXX), R^, R^, R^, R^ and R*^ are as 
defined in formula (I), with a compound of formula 




(CHJ— C(0)L= 



R^- 



-R^ 



R^ 



(XXXI) 



wherein represents a leaving group (e.g. halogen or hydroxyl) and m and R^ are as 
defined in formula (I); or 



(ix) when n is 0 and R represents a C2-C5 alkyl group substituted as defined in formula 
(I), reacting a compound of formula 
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^ (XXXII) 

or a compoimd of formula 




(XXXIV) 



wherein, in each of formulae (XXXII), (XXXIII) and (XXXIV), Y represents a bond or a 
C1-C3 alkyl and m, and R^ are as defined in formula (I), 

with a compound of formula (XIII) as defined in (i) above, and optionally thereafter 
reacting with a C1-C5 alkylating agent or with a halogenating agent; or 
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(x) when n is 0 and represents a C3-C5 alkyl group optionally substituted as defined 
in formula (I), reacting a compound of formula (XV), (XVI) or (XVII) as defined in (iv) 
above, with a pre-treated compound of formula 

N 

I 6 I 7 

^ (XXXV) 

6 5' 

in which L represents a hydrogen atom and R represents a C1-C3 alkyl group optionally 
substituted as defined for R^ in formula (I) and R^ and R^ are as defined in formula (I), 
wherein the compound of formula (XXXV) is pre-treated with a hydroborating agent; or 

(xi) when n is 0 and R^ represents a C3-C5 alkyl group optionally substituted as defined 
in formula (I), reacting a compound of formula (XV), (XVI) or (XVII) as defined in (iv) 
above in the presence of a suitable catalyst such as tetrakis(triphenylphosphine)palladium, 
with a pre-treated compound of formula 



(XXXVIII) 

7 5' 
in which L represents a hydrogen atom and R represents a C1-C3 alkyl group optionally 

substituted as defined for R^ in formula (I) and P is a suitable protecting group such as tert- 

butyldimethylsilyl, wherein the compoxmd of formula (XXXVIII) is pre-freated with a 

hydroborating agent, followed by removal of the protecting group, P, in a deprotection 

reaction, then by an oxidation reaction and then by reaction with a compound of formula 

(XIII) as defined in (i) above under reductive amination conditions; or 



(xii) when n is 0 and R^ is (012)2, reacting a compound of formula (XV), (XVI) or 



(XVII) as defined in (iv) above with a compound of formula 

) 

(XXXIX) 
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wherein R represents a suitable leaving group such as triatkyltin, diallQrlboron or zinc, in 
the presence of a suitable catalyst such as dichlorobis(triphenylphosphine)paIladium, 
followed by reaction with a compound of formula (XIII) as defined in (i) above; or 

(xiii) when n is 0 and is CH2, reacting a compound of formula (XV), (XVI) or 
(XVII) as defined in (iv) above with a compoxind of formula (XXXIX) as defined in (xii) 
above, followed by an oxidation reaction and then by reaction with a compound of formula 
(Xni) as defined in (i) above under reductive amination conditions; 

and optionally after (i), (ii), (iii), (iv), (v), (vi), (vii), (viii), (ix), (x), (xi), (xii) or (xiii) 
canying out one or more of the following: 

• converting the compound obtained to a further compound of formula (I) 

• forming a pharmaceutically acceptable salt or solvate of the compound. 

In (i) above, the reductive amination is conveniently carried out in the presence of a 
reducing agent such as sodium cyanoborohydride, triacetoxyborohydride or sodium 
borohydride and in a polar solvent such as methanol, ethanol or dichloromethane either 
alone or in combination with acetic acid. 

The base mentioned in (i) is conveniently potassium carbonate and the reaction employing 
it may be carried out in a polar solvent such as ethanol or dimethylformamide. 

In process (ii), the alkali metal cyanide used may be sodium or potassium cyanide. The 
hydrogenation reaction is conveniently carried out using hydrogen gas and a hydrogenation 
catalyst such as Raney nickel. 

In process (iii), the reductive amination conditions may be the same as described for (i) 
above. 
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In process (iv), the reaction with the acetylenic compound of formula (XVIII) may be 
carried out in the presence of catalytic bistriphenylphospine dichloride palladium (0), 
copper (I) iodide and a base (e.g. triethylamine) and in a solvent such as acetonitrile at 
ambient temperature (20°C). The subsequent hydrogenation reaction may use hydrogen 
gas with a catalyst such as 5% rhodium on carbon in a solvent, for example, ethyl acetate 
or ethanol, and at a pressure of 3 barr. 

In process (v), the reaction with the acetylenic compound of formula (XIX) and then the 
hydrogenation reaction can be performed by procedures analogous to those described in the . 
previous paragraph for process (iv). The oxidation reaction can be carried out using 
standard oxidants (e.g. Dess-Martin periodinane or pyridinium dichromate), in a solvent 
such as dichloromethane. Reaction with the compound of formula (XIII) is carried out 
under reductive amination conditions, for example, in the presence of a reducing agent 
such as sodium cyanoborohydride, triacetoxyborohydride or sodium borohydride and in a 
polar solvent such as methanol, ethanol or dichloromethane either alone or in combination 
with acetic acid. 

Process (vi) may be performed in a solvent such as dimethyl formamide or iV-methyl-2- 
pyrrolidinone, using a base such as caesixmi carbonate, potassium carbonate or sodium 
hydride and at elevated temperature, e.g., > 30°C, more particularly at a temperature in the 
range from 30 to 150°C, especially 100 to 150°C, A temperature of about 120°C was 
found to be very effective. 

Processes (vii) and (viii) are conveniently carried out in a solvent such as dichloromethane 
or dimethyl formamide and in the presence of carbonyl diimidazole or a coupling agent 
such as dicyclohexyl carbodiimide. 

In process (ix), reaction with the compound of formula (XIII) may conveniently be carried 
out in a solvent such as iV'-methyl-2-pyrrolidinone using a base such as potassium 
carbonate at a temperature in the range from, for example, 0°C or 20°C to 100°C. 
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Subsequent reaction of the alcohol formed with a C1-C6 alkylating agent (e.g. a C1-C5 
alkyl halide) may be carried out in the same solvent and in the presence of a base such as 
sodium hydride. Alternatively, subsequent reaction of the alcohol formed with a 
halogenating agent (e.g. iV-bromosuccinimide or TV-chlorosuccinimide with 
triphenylphosphine) may be carried out in a solvent such as tetrahydrofuran. 

In process (x), the compound of formula (XXXV) is pre-treated by reaction with a 
hydroborating reagent (such as 9-borabicyclo[3,3.1]nonane or catecholborane) in a solvent 
(such as diethyl ether or tetrahydrofuran) at a temperature in the range from 0°C to 80**C (in. 
particular from eO^'C to 70°C) for about 2 to 3 hours, then cooling the reaction mixture to 
room temperature and adding a solution of a base (such as sodium hydroxide in water or 
tri-potassium orthophosphate in water) followed by a solution of the compound of formula 
(XV), (XVI) or (XVII) in a solvent (such as dunethylformamide) and a palladium catalyst 
(such as dichloro[l,l'-bis(diphenylphosphino)ferrocene]palladium (II) dichloromethane 
adduct). The resulting reaction mixture is stirred at a temperature in the range from 25°C 
to 90°C (particularly from 60°C to 70°C) for about 2 to 24 hours to yield the desired 
compounds of formula (I). 

In process (xi), the reaction with the vinyl compound of formula (XXXVIII) can be 
performed by procedures analogous to those outlined in the paragraph for process (x). 
With a suitable protecting group, such as ^er/-butyldimethylsilyl, deprotection can be 
carried out using standard conditions (eg ^e/z'-a-butylammonium fluoride, hydrofluoric acid) 
in a solvent such as tetrahydrofiiran or water. The subsequent oxidation and reductive 
amination reactions may be carried out in processes analogous to those outlined in the 
paragraph for process (v). 

In process (xii), the reaction with the vinyl compound of formula (XXXIX) may be carried 
out in the presence of catalytic dichloro&fe(triphenylphosphine) palladium, in a solvent 
such as iVy?V-dimethylformamide at an elevated temperature such as 70°C. The subsequent 
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addition reaction may be perfoimed under acidic or basic conditions for example in acetic 
acid in a solvent such as methanol or /^opropanol at an elevated temperature such as 100°C. 

In process (xiii), the reaction with the vinyl compound of formula (XXXIX) can be 
performed by procedures analogous to those outlined in the paragraph for process (xii). 
The subsequent oxidation can be performed under standard conditions such as by reaction 
with ozone followed by treatment with dimethylsulfide or triphenylphosphine in a suitable 
solvent such as dichloromethane or by treatment with osmium tetroxide and sodium 
periodate in a suitable solvent such as 1,4-dioxane and water. The resulting aldehyde can 
be derivatised by a reductive amination reaction which may be carried out in a process 
analogous to that outlined in the paragraph for process (v). 

Compounds of formula (X) in which R^^ represents -C(0)H may be prepared according to 
the following reaction schemes. 



Br 




(A) 



(A) is then further reacted as follows. 
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Compounds of formulae (XI) and (XII) in which R and R represent -<;!(0)H may be 
prepared in a similar manner to the compounds of formula (X). 

Compounds of formula (X) in which R^^ represents -CH2L^ and represents, for 
example, a chlorine atom may be prepared as shown below: 
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It will be appreciated that compounds of formulae (XI) and (XII) in which R represents 

9 12 3 

-CH2L andR represents -CH2L may be prepared in an analogoios manner. 

Compounds of formulae (XV), (XVI) and (XVII) may be prepared as described for 
compound (A) above. Similarly, compounds of formula (XX), (XXI) and (XXII) in which 
A is NHC(O) may be prepared as described for compound (A) above. Compounds of 
formula (XX) in which A is C(0)NH may be prepared in the following manner: 



Br 




Compounds of formula (XXI) and (XXII) in which A is C(0)NH may be prepared by 
analogous processes. 



Compoimds of formula (XXIV) can be prepared by reacting a compound of formula 
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(XXXVI) 

7 ' 2 3 A 

wherein L represents a suitable leaving group such as a halogen atom and R , R and L 
are as defined in formula (XXIV), with a thiol of formula 



HS' 



N' 



-R' 



(XXXVII) 

in which R^, and R^ are as delBned in formula (I), in a solvent such as dimethyl 
formamide, i\r-methyl-2-pyrrohdinone or ethanol, in the presence of a base such as caesium 
carbonate, potassium carbonate or sodium hydride and at elevated temperature (e.g. 
120°C). 



Compounds of formulae (XXV), (XXVI), (XXVIH), (XXIX) and (XXX) may be prepared 
in a like maimer to the compounds of formula (XXTV). 



Compounds of formula (XXXII) (and by analogy compounds of formula (XXXIII) and 
(XXXIV)) can be prepared by the following route: 
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O 



O 



R 




H 



dimethyl sulphoxide 



MegS+l- 
Base (NaH) 




Compounds of fonnulae (XHI), (XIV), PCVIH), (XIX), (XXIH), (XXVII), (XXXI), 
(XXXV), (XXXVI), (XXXVII), (XXXVIII) and (XXXIX) are either commercially 
available, are well known in the literature or may be prepared easily using known 
techniques. 

Compoxmds of formula (I) can be converted into further compoimds of formula (I) using 

2 3 

standard procedures. For example, compoiinds of formula (I) in which one of R andR 
represents a halogen atom may be converted to a corresponding compound of formvda (I) 
in which one of R and R represents a Ci-C^ alkyl group by reaction with an alkyl 
Grignard reagent (e.g. methyl magnesium bromide) in the presence of a catalyst such as 
[l,3-bis(diphenylphosphino)propane]dichloronickel (II) in a solvent such as 
tetrahydrofuran. 

It will be appreciated by those skilled in the art that in the processes of the present 
invention certain functional groups such as hydroxy! or amino groups in the starting 
reagents or intermediate compounds may need to be protected by protecting groups. Thus, 
the preparation of the compounds of formula (I) may involve, at various stages, the 
addition and removal of one or more protecting groups. 

The protection and deprotection of functional groups is described in 'Protective Groups in 
Organic Chemistry*, edited by J.W.F. McOmie, Plenum Press (1973) and 'Protective 
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Groups in Organic Synthesis', 2nd edition, T.W. Greene and P.G.M. Wuts, Wiley- 
Interscience ( 1 99 1 ). 

The compounds of formula (I) above may be converted to a pharmaceutically acceptable 
salt or solvate thereof, preferably an acid addition salt such as a hydrochloride, 
hydrobromide, phosphate, acetate, fbmarate, maleate, tartrate, citrate, oxalate, 
methanesulphonate or j7-toluenesulphonate, or an alkali metal salt such as a sodium or 
potassium salt. 

Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It will 
be understood that the invention encompasses all geometric and optical isomers of the 
compounds of formula (I) and mixtures thereof including racemates. Tautomers and 
mixtures thereof also form an aspect of the present invention. 

The present invention also provides novel intermediates, in particular, intermediates of 
formula 




T 




(lA) 



wherein T represents -C=C- or -CH2CH2-; 

R^^ represents -CHO, -CH20P^ or a group of formula 
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represents a hydrogen atom or a suitable protecting group (e.g. f-butyldimethylsilyl); 

2 

P represents a suitable protecting group (e.g. ^-butylcarbamate); 

P represents a suitable protecting group (e.g. ^butyldimethylsilyl or tetraliydro-2iy-p5n:an- 

2-yl); 

31 

R represents a C1-C5 alkyl group; and 
12 3 

m, A, R , R and R are as defined in formula (I). 

In an embodiment of the invention, in formula (lA), 

m represents 1; 

A represents NHC(O); 

each R^ represents a hydrogen atom; 

R represents a halogen atom; and 

R represents a hydrogen atom. 

The compounds of the present invention are advantageous in that they possess 
pharmacological activity. They are therefore indicated as pharmaceuticals for use in the 
treatment of rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, 
chronic obstructive pulmonary disease (COPD), hyperresponsiveness of the airway, septic 
shock, glomerulonephritis, inflammatory bowel disease, Crohn's disease, ulcerative colitis, 
atherosclerosis, growth and metastases of malignant cells, myoblastic leukaemia, diabetes, 
Alzheimer's disease, meningitis, osteoporosis, bum injury, ischaemic heart disease, stroke, 
varicose veins, sarcoidosis, rhinitis, acute and chronic pain, multiple sclerosis, myeloma, 
bone loss associated with malignancy and inflammatory and neurodegenerative diseases of 
the eye such as scleritis, episcleritis, uveitis, Sjogrens syndrome-keratoconjuctivitis, 
sclerokeratitis, optic neuritis, diabetic retinopathy, retinitis pigmentosa, antimalarial - 
induced retinopathy. 

Accordingly, the present invention provides a compound of formula (I) or a 
pharmaceutically acceptable salt or solvate thereof as hereinbefore defined for use in 
therapy. 

In another aspect, the invention provides the use of a compound of formula (I) or a 
pharmaceutically acceptable salt or solvate thereof as hereinbefore defined in the 
manufacture of a medicament for use in therapy. 
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In the context of the present specijBcation, the term "therapy" also includes "prophylaxis" 
unless there are specific indications to the contrary. The terms "therapeutic" aad 
"therapeutically" should be construed accordingly. 

The invention further provides a method of effecting hmnunosuppression (e.g. in the 
treatment of rheumatoid arthritis, osteoarthritis, inflammatory bowel disease, 
atherosclerosis or psoriasis) which comprises administering a therapeutically effective 
amount of a compound of formula (I) or a pharmaceutically acceptable salt or solvate 
thereof as hereinbefore defined to a patient. 

The invention also provides a method of treating an obstructive airways disease (e.g. 
asthma or COPD) which comprises administering to a patient a therapeutically effective 
amount of a compound of formula (I) or a pharmaceutically acceptable salt or solvate 
thereof as hereinbefore defined to a patient. 

For the above-mentioned therapeutic uses the dosage administered will, of course, vary 
with the compound employed, the mode of administration, the treatment desired and the 
disorder indicated. The daily dosage of the compound of formula (I)/salt/solvate (active 
ingredient) may be in the range from 0.001 mg/kg to 30 mg/kg. 

The compounds of formula (I) and pharmaceutically acceptable salts and solvates thereof 
may be used on their own but will generally be administered in the form of a 
pharmaceutical composition in which the formula (I) compound/salt/solvate (active 
ingredient) is in association with a pharmaceutically acceptable adjuvant, diluent or carrier, 
Depending on the mode of administration, the pharmaceutical composition will preferably 
comprise firom 0.05 to 99 %w (per cent by weight), more preferably from 0.10 to 70 %w, 
of active ingredient, and, firom 1 to 99.95 %w, more preferably from 30 to 99.90 %w, of a 
pharmaceutically acceptable adjuvant, diluent or carrier, all percentages by weight being 
based on total composition. 
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Thus, the present invention also provides a pharmaceutical composition comprising a 
compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof as 
hereinbefore defined in association with a pharmaceutically acceptable adjuvant, diluent or 
carrier. 

The invention further provides a process for the preparation of a pharmaceutical 
composition of the invention which comprises mixing a compound of formula (I) or a 
pharmaceutically acceptable salt or solvate thereof as hereinbefore defined with a 
pharmaceutically acceptable adjuvant, diluent or carrier. 

The pharmaceutical composition of the invention may be administered topically (e.g. to the 
lung and/or airways or to the skin) in the form of solutions, suspensions, heptafluoroalkane 
aerosols and dry powder formulations; or systemically, e.g. by oral administration in the 
form of tablets, capsules, syrups, powders or granules, or by parenteral administration in 
the form of solutions or suspensions, or by subcutaneous administration or by rectal 
administration in the form of suppositories or transdermally. 

The present invention will now be further explained by reference to the following 
illustrative examples. In the examples the NMR spectra were measured on a Varian Unity 
spectrometer at a proton firequency of either 300 or 400MH2. The MS spectra were 
measured on either a Agilent 1 100 MSD G1946D spectrometer or a Hewlett Packard 
HP 1 100 MSD G 1946 A spectrometer. Preparative HPLC separations were performed 
using a Waters Synunetry® or Xterra® column using 0.1% aqueous trifluoroacetic acid: 
acetonitrile or 0.1% aqueous ammonia: acetonitrile as the eluant. 

Example 1 

iV-(l-Adamantylmethyl)-5-chIoro-2-{3-[(3-hydroxypropyl)- 
amino] propyl}isonicotmamide 
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(i) 2-Broino-5-chloro isonicotmic acid 

To a stirred solution of di-isopropylatnine (16 ml) in anhydrous tetrahydroftiran (300 ml) 
at -5°C was added, dropwise a solution of n-butyl lithium in hexane (2.5 molar, 44 ml) and 
the resulting solution was stirred for 30 minutes and was then cooled to -70°C, To the 
cooled solution was added a solution of 2-bromo-5-chloropyndine (19.2 g) in anhydrous 
tetrahydroftiran (50 ml) maintaining the intemal temperature of the reaction below -65°C. 
The reaction was maintained at ~70°C for 15 minutes and then a steady stream of dried 
carbon dioxide was passed through the reaction mixture for 30 minutes. The reaction was 
allowed to warm to room temperature and was poured into a mixture of water (300 ml) and 
aqueous sodium hydroxide solution (2M, 30 ml). The mixture was extracted with ether 
and (2x100 ml) and the combined ethereal extracts were back extracted with aqueous 
sodium hydroxide solution (IM, 2 x 100ml). The combined aqueous extracts were 
acidified to pH 1 with concentrated hydrochloric acid and the resulting solid filtered and 
dried under vacuum at 50°C to afford the sub-titled compound as a white solid (14.1 g). 



NMR (300MHz, DMSO-d^) 5 8.63 (IH, s); 7.98 (IH, s) 
MP: 246-247°C (dec.) 



(ii) iV-(l-AdamantyImethyl)-2-bromo-5-chloroisonicotmamide 

To a stirred suspension of 2-bromo-5-chloro isonicotinic acid (5.0 g) in anhydrous 
dichloromethane (30 ml) was added dimethylformamide (1 drop) followed by oxalyl 
chloride (3.7 ml). The reaction was stirred at room temperature for 2 hours and was then 
evaporated to dryness, azeotroping with toluene. The residue was suspended in ethyl 
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acetate (100 ml) and was cooled to 5°C where a solution of l-adamantylmethylamine 
(3.47g) and triethylamine (7.0 ml) in ethyl acetate (10 ml) was added dropwise. The 
mixture was stirred for 2 hours and was then poured into water and the resulting solid 
filtered and dried under vacuum at 40*^C to afford the titled compound as a white solid 
(8.05 g). 

NMR (400MHz, CDCI3) 5 8.42 (IH, s); 7.77 (IH, s); 6.24 (IH, t); 3.16 (2H, dd); 2.05- 
2.02 (3H, m); 1.76-L73 (3H, m); 1.66-1.63 (3H, m); 1.57-1.55 (6H, m). 
MP: 153-1 55°C (dec.) 
MS: APCI(+ve) 383/385 (M+1) 

(iii) iV-(l-Adamantylmethyl)-5-chloro--2-(3-hydroxy-l--propynyl)isonicotinamide 
A mixture ofiV^(l-adamantyhnethyl)-2-bromo-5-chloroisonicotinaniide (Example l(ii)) 
(0.96 g), propargyl alcohol (0,16 g), copper (I) iodide, Z?z5-triphenylphosphine palladium 
dichloride (0.035 g) and diethylamine (10 ml) was stirred together at room temperature for 
20 hours. The mixture was concentrated and the residue partitioned between ethyl acetate 
and IM aqueous hydrochloric acid solution (2x25 ml) and the mixture was extracted into 
ethyl acetate (3x25 ml). The combined extracts were dried over anhydrous magnesium 
sulfate, filtered and concentrated- The residue was purified by chromatography on silica 
gel eluting with ethyl acetate : z^o-hexane (1 :4 to 1 :1) and then ethyl acetate to afford the 
sub-titled compound (0.48 g) as an oil. 

NMR (400MHz, CDCI3) 5 8.59 (IH, s); 7.69 (IH, s); 6.30 (IH, t); 4.52 (2H, d); 3,18 
(2H, d); 2.05-2.02 (3H, m); 1.87 (IH, t); 1.76-1.73 (3H, m); 1.66-1.63 (3H, m); L57-1.55 
(6H, m). 

MS: APCI(+ve) 359/361 (M+1) 

(iv) iV-(l-Adamantylmethyl)-5-cMoro-2-(3-hydroxypropyl)isonicotmamide 

A stirred suspension of A^-(l-adamantylmethyl)-5-chloro-2-(3-hydroxy-l- 
propynyl)isonicotinamide (Example l(iii)) (0.48 g) and 5% rhodium on carbon (0.020 g) 
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was stirred under a positive pressure (3 barr) of hydrogen until no further uptake was 
observed. The mixture was filtered and concentrated. The residue was purified by 
chromatography on silica gel eluting with ethyl acetate to afford the sub-titled compound 
(0.305 g) as an oil. 

NMR (300MH2, CDCI3) 5 8.54 (IH, s); 7.50 (IH, s); 6.34 (IH, t); 3.69 (2H, dd); 3.18 
(2H, d); 2.96 (2H, t); 2.62 (IH, t); 2.05-2.02 (5H, m); 1.76- L73 (3H, m); 1,66-1.63 (3H, 
m); 1.57-1.55 (6H,m), 
MS: APCI(+ve) 363/365 (M+1) 

(v) iV-(l-AdamantylmethyI)-5-chloro-2-{3-[(3-hydroxypropyl)- 
amino] propyl} isonicotinamide 

To a stirred solution of iV^(l-adamantylmethyl)-5-chloro-2-(3- 

hydroxypropyl)isomcotinaniide (Example l(iv)) (0.30 g) in dry dichloromethane (20 ml) 
was added Dess-Martin periodinane (0.42 g) and the resulting suspension stirred at room 
temperature for 30 minutes. The reaction was poured into a mixture of saturated sodixim 
bicarbonate solution containing sodium thiosulfate (10% w/v, 20 ml) and the mixture was 
extracted into ethyl acetate (3x25 ml). The combined extracts were dried over anhydrous 
magnesium sulfate, filtered and concentrated. The crude aldehyde was dissolved in 
methanol (2 ml) and 3-aminopropan-l-ol (0,15 g) added along with acetic acid (0.1 ml). 
The mixture was stirred for 2 hours at ambient temperature and then sodium triacetoxy 
borohydride (0.424 g) was added and the reaction stirred for 20 hours, concentrated and the 
residue was partitioned between 2M aqueous hydrochloric acid solution (10 ml) and ethyl 
acetate (10 ml). The layers were separated and the organic phase re-extracted with 2N 
hydrochloric acid (2x10 ml). The combined aqueous extracts were basified with 5M 
aqueous ammonium hydroxide solution, extracted into ethyl acetate (2 x 25 ml) and the 
combined extracts were dried over anhydrous magnesium sulfate, filtered and 
concentrated. The residue was purified by chromatography on silica gel eluting with 0.7N 
anhydrous ammonia in methanol:dichloromethane (1 : 4) to afford the titled compound 
(0.116 g) as a white solid. 
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NMR (400MHz, CDCI3) 5 8.54 (IH, s); 7.34 (IH, s); 6.97 (IH, t); 3.74 (2H, t); 3.15 
(2H, d); 2.87-2.81 (4H, m); 2.66 (2H, t); 2.05-L96 (5H, m); 1.76-1.73 (3H, m); 1.66-1.63 
(5H,m); 1.57-1.55 (6H, m). 
MS: APCI(+ve) 420/422 (M+1) 
MP: 84-85°C 

Example 2 

iV-(l-Adamantylmethyl)-5-cMoro-2-{3-[(3-hydroxypropyl)aii^ 
isonicotinamide dihydrochloride 




Preparative Route 1 

(i) iV-(l-Adamantylmethyl)-2-bromo-5-chloroisonicotmamide 
To a stirred solution of di-isopropylamine (2.1 ml) in anhydrous tetrahydrofuran (15 ml) at 
-5°C was added, dropwise a solution of n-butyl lithium in hexane (2.5 molar, 4.8 ml) and 
the resulting solution was stirred for 30 minutes and was then cooled to — 70°C. To the 
cooled solution was added a solution of 2-bromo-5-chloropyridine (2.39 g) in anhydrous 
tetrahydrofuran (10 ml) maintaining the internal temperature of the reaction below -65**C. 
The reaction was maintained at -70°C for 15 minutes and then a solution of 1- 
adamantylmethyl isocyanate (1.91 g) in anhydrous tetrahydrofuran (5 ml) was dropwise 
added (care exotherm). The mixture was stirred for 10 minutes and was then poured into a 
solution of IM aqueous hydrochloric acid solution (50 ml) and the mixture extracted into 
ethyl acetate (3 x 25 ml). The combined extracts were dried over anhydrous magnesium 
sulfate, filtered and concentrated. The residue was purified by chromatography on siUca 
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gel eluting with ethyl acetate : fco-hexane (1 : 9 to 1 : 4 to 1 : 1) to afford the sub-titled 
compound (2.70 g) as a white solid. 

NMR (400MHz, CDCI3) 5 8.41 (IH, s); 7.98 (IH, s); 6.21 (IH, t); 3.16 (2H, d); 2.05- 
2.02 (3H, m); 1.76-1.73 (3H, m); 1.66-1.63 (3H, m); 1.57-1.55 (6H, m). 
MP: 193-194^C 

(ii) r^r^-Butylprop-2-ynyl[3-(tetrahydro-2jy-pyran-2-yloxy)propyI]carba^^ 

A solution of tert-hntyl prop-2-ynylcarbaniate (1.2g) in anhydrous N, N- 
dimethylformamide (5 ml) was treated with 60% sodium hydride (0.245g) in one portion. 
After evolution of hydrogen had ceased 2-(3-bromopropoxy)tetrahydro-2//-pyran (1.36g) 
was added. The reaction mixture was stirred imder nitrogen for 48 hours then diluted with 
water (50 ml) and extracted into ethyl acetate (3 x 25 ml). The combined extracts were 
dried over anhydrous sodium sulphate, filtered and concentrated to afford the sub-titled 
compound (1.61g) as a colourless oil. 

NMR (400MHz, CDCI3) 6 4.60 (2H, m); 4.05 (2H, broad); 3.90-3.70 (4H, m); 3.60-3.41 
(7H, m); 2.22-2.09 (3H, m); 1.91-1.82 (4H, m); 1.47 (9H, s). 

(iii) ^er^-Butyl3-(4-{[(l-adamantylmethyl)aniinolcarbonyl}-5-chloropyridm^ 
yI)prop-2-ynyl[3-(tetrahydro-2jfJ-pyran-2-yloxy)propyl] carbamate 

A suspension of iV-(l-adamantylmethyl)-2-bromo-5-chloroisonicotinamide (Example 2(i)) 
(0.43 g) and ^er/-butyl prop-2-ynyl[3-(tetrahydro-2iy-pyran-2-yloxy)propyl]carbamate 
(Example 2(ii)) (0.60 g) in anhydrous acetonitrile (6 ml) and triethylamine (6 ml) was 
purged with nitrogen for 5 minutes and then copper (I) iodide (0.004g) and bis- 
triphenyphosphine palladium dichloride (0.014 g) were added. The mixture was stirred 
under nitrogen for 2 hours. The mixture was concentrated and the residue was purified by 
chromatography on silica gel eluting with fjo-hexane : ethyl acetate (19:1 to 7:3) to afford 
the sub-titled compound (0.39 g) as a yellow gum. 
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NMR (400MHz, CDCI3) 5 8.58 (IH, s); 7.67 (IH, s); 6.25 (IH, broad); 4.57 (IH, t); 
4.33 (2H, broad); 3.9-3.77 (2H, m); 3.5-3.41 (4H, m); 3.18 (2H, d); 2.02 (3H, broad); 1.92- 
1.85 (2H, t); 1.80-1.60 (7H, m); 1.58 (12H, s); 1.48 (9H, s). 
MS: APCI(+ve) 516/518 

(iv) ter/-Butyl3-(4-{[(l-adamantylmethyl)ammo]carbonyl}-5-cUoropyridm^ 
yl)propyl[3-(tetrahydro-2uHr-pyran-2-yloxy)propyl] carbamate 

A stirred suspension of ^er^-butyl 3-(4-{[(l-adamantylmethyl)ainino]carbonyl}-5- 

cMoropyridin-2-yl)prop-2-ynyl[3-(te1rahydro-2iy-pyran-2-yloxy)propyl]c^ 

(Example 2(iii)) (0.35 g) and 5% rhodium on carbon (0.020 g) was stirred under a positive 

pressure (2 barr) of hydrogen until no further uptake was observed. The mixture was 

filtered and concentrated. The residue was purified by chromatography on silica gel 

eluting with dichloromethane : acetone (19:1 to 9:1) to afford the sub-titled compound 

(0.24 g) as a colourless gum. 

NMR (300MHz, CDCI3) 5 8.54 (IH, s); 7.44 (IH, s); 6.42 (IH, broad); 4.54 (IH, t); 
3.83 (IH, t of d); 3.73 (IH, m); 3.50 (IH, m); 3.38 (IH, m); 3.25 (4H, t); 3.19 (2H, d); 2.78 
(2H, t); 2.01-1.9 (5H, m); 1.80 (2H, t); 1.78-1.62 (4H, d of d); 1.60 (lOH, d); 1.44 (9H, s). 
MS: APCI(+ve) 604/606 (M+1) 

(v) iV-(l-Adamantylmethyl)-5-chloro-2-{3-[(3-hydroxypropyl)ammo]propyl}- 
isonicotinamide dihydrochloride 

tert-Bntyl 3-(4- { [(1 -adamantylmethyl)amino]carbonyl} -5-chloropyridin-2-yl)propyl[3- 
(tetrahydro-2iy-pyran-2-yloxy)propyl]carbamate (Example 2(iv)) (0.24g) was dissolved in 
a mixture of methanol (10 ml) and 2M aqueous hydrochloric acid solution (10 ml); the 
solution was left to stand for 0.5 hours. The mixture was concentrated and the residue 
diluted with 2M aqueous sodium hydroxide solution (25 ml). The mixture was extracted 
into dichloromethane (3 x 25 ml) and the combined extracts were concentrated. The 
residue was dissolved in a solution of hydrogen chloride in 1,4-dioxane (10 ml of a 4M 
solution) and left to stand for 0.5 hours. The solution was concentrated and the residue 
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suspended in 2M aqueous sodium hydroxide solution (25 ml), extracted into 
dichloromethaae (3 x 25 ml) and the combined extracts were concentrated. The residue 
was purified by chromatography on silica gel eluting with dichloromethane : methanol : 
0.88 aqueous ammonia (89 : 10 : 1). The isolated material was dissolved in a solution of 
hydrogen chloride in 1,4-dioxane (10 ml of a 4M solution) and concentrated; the resultant 
solid was recrystallised from ethyl acetate / methanol to afford the titled compound (0.1 15 
g) as a colourless solid. 

NMR (400MHz, DMSO-dg) 5 8.78 (2H, broad); 8.60 (IH, s); 8.54 (IH, t); 7.36 (IH, s); . 
3.46 (2H, t); 2.95-2.83 (8H, m); 2.08-1.99 (2H, q); 1.95 (3H, s); 1.81-1.74 (2H, t); 1.69- 
1.58 (6H,q); 1.52 (6H, s). 
MS: APCI(+ve) 420/422 (M+1) 
MP: decomposed at 210°C 

Preparative Route 2 

(vi) ^^r^-Butyl [3-(4-{ [(l-adamantylmethyl)aminol carbonyl}-5-cliloropyridin-2- 
yl)propyl](3-{[rgr^butyl(dimethyI)sUyl]oxy}propyl)carbamate 

A solution oftert'hutyl allyl(3-{[re7-^butyl(dimethyl)silyl]oxy}propyl)carbamate (0.50g) in 
9-boroabicyclo[3.3.1]nonane (6.0ml of a 0.5M solution in tetrahydrofuran) was heated at 
reflux under nitrogen for 4 hours. The solution was cooled to 0°C and potassium 
phosphate (2nil of a 3M solution in water) was added. The mixture was stirred for 15 
minutes and a solution of iV^(l-adamantylmethyl)-2,5-dicWoroisonicotinainide (0.50g) 
(prepared as described in WO 01/94338) and tetrakis(triphenylphosphine)palladium (0) 
(0.045g) in anhydrous iV;iV-dimethylformaniide (3ml) was added. The mixture was heated 
at 70°C under nitrogen for 4 hours, diluted with saturated brine (25 ml) and extracted into 
ethyl acetate (3 x 25 ml). The combined extracts were dried over anhydrous sodium 
sulphate, filtered and concentrated. The residue was purified by chromatography on silica 
gel eluting with iso-hexone : ethyl acetate (9:1 to 4:1) to afford the sub-titled compound 
(0.46g). 
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MS: APCI(+ve) 636/634 (M+1) 

(vii) iV-(l-Adamantylmethyl)-5-chloro-2-{3-[(3-hydroxypropyl)amin 
isonicotinamide dihydrochloride 

^er^-Butyl [3-(4- {[(1 -adamantylmethyl)aimno]carbonyl}-5-cUoropyridin^ 
{[rer^-butyl(dimethyl)silyl]oxy}propyl)carbamate (Example 2(vi)) (0.46g) was dissolved in 
a solution of hydrogen chloride in 1,4-dioxane (10 ml of a 4M solution) and concentrated; 
the resultant solid was recrystallised from 1,4-dioxane/methanol and the solid collected by 
filtration to afford the titled compound (0.24g) as a colourless powder, 

NMR (400MHz, DMSO-d^) 5 8.78 (2H, broad); 8.60 (IH, s); 8.54 (IH, t); 7.36 (IH, s); 
3,46 (2H, t); 2.95-2,83 (8H, m); 2,08-1.99 (2H, q); 1.95 (3H, s); 1,81-1,74 (2H, t); 1.69- 
1,58 (6H,q); 1.52 (6H,s). 
MS: APCI(+ve) 420/422 (M+1) 
MP: decomposed at 210°C 

Example 3 

iV-(l-Adamantylmethyl)-2-chloro-5-{3-[(3-hydroxypropyl)aminolpropyl}nicotinamide 



(i) iV-(l-Adamantylmethyl)-54odo-2-chloronicotinamide 

2-Hydroxy-5-iodo-nicotinic acid (2.65 g) was added to thionyl chloride (10 ml) followed 
by anhydrous N, iV-dimethylformamide (1 drop) and the resultiag suspension heated to 
100°C for 3 hours. The mixture was cooled and.concentrated, azeotroping with toluene. 




H 
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The residue was dissolved in dry dichloromethane (70 ml), cooled to 0°C and a mixture of 
1-adamantylmethylamine (1.65 g) and triethylamine (2.81 ml) in dry dichloromethane 
(30 ml) added dropwise. The reaction mixture was stirred for 1 hoiir, was washed with 
0.5M aqueous hydrochloric acid, dried over anhydrous magnesium sulfate, filtered and 
concentrated. The residue was purified by chromatography on silica gel eluting with ethyl 
acetate:dichloromethane (1:9) to afford the sub-titled compound as a solid. 

NMR (300MH2, CDCI3) 5 8.65 (IH, d); 8.42 (IH, d); 6.50 (IH, t); 3.19 (2H, dd); 2.05- 
2.02 (3H, m); 1.76-1.73 (3H, m); 1.66-1.63 (3H, m); 1.57-1.55 (6H, m). 
MS: APCI(+ve) 430/432 (M+1) 
MP: 163-164°C 

(ii) iV-(l-Adamantylmethyl)-2-chloro-5'-(3-oxopropyl)nicotmamide 
A mixture of iV-(l-adamantylmethyl)-5-iodo-2-chloronicotinamide (Example 3(i)) (2.15 g), 
allyl alcohol (0.58 g), palladium (II) acetate (0.015 g), sodium bicarbonate (1.05 g) and 
tetra-butyl ammonium chloride (1.39 g) were stirred together in anhydrous N, N- 
dimethylformamide (20 ml) for 20 hours. The reaction mixture was poured into water 
(100 ml) and extracted into ethyl acetate (3x25 ml). The combined extracts were dried 
over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by 
chromatography on silica gel eluting with ethyl acetateiz^o-hexane (1:1) to afford the sub- 
titled compound (0.65 g). 

NMR (300MHz, CDCI3) 5 9.82 (IH, s); 8.33 (IH, d); 8.01 (IH, d); 6.50 (IH, t); 3,19 
(2H, d); 2,98 (2H, dd); 2.86 (2H, dd); 2.05-2.02 (3H, m); 1.76-1.73 (3H, m); 1.66-1.63 
(3H, m); 1.57-1.55 (6H, m). 
MS: APCI(+ve) 361, 363 (M+1) 

(iii) iV~(l-Adamantylmethyl)-2-chIoro-5-{3-[(3-hydroxypropyl)amino]propyl}- 
nicotinamide 
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To a stirred solution of iV-(l-adamantylmethyl)-2-chloro-5-(3-oxopropyl)mcotin 
(Example 3(ii)) (0.10 g) in methanol (3 ml) and acetic acid (0.1 ml) was added 
3-aminopropanol (0.042 g) and the resulting solution was stirred for 2 hours and then 
sodium cyanoborohydride (0.020 g) was added and the reaction mixture stirred for 20 
hours. The mixture was concentrated and the residue partitioned between 2M aqueous 
hydrochloric acid solution and ethyl acetate (2x10 ml). The layers were separated and the 
organic phase re-extracted with 2M aqueous hydrochloric acid solution (2x10 ml). The 
combined aqueous extracts were basified with 5M aqueous ammonium hydroxide solution, 
extracted into ethyl acetate (2 x 25 ml) and the combined extracts were dried over 
anhydrous magnesium sulfate, filtered and concentrated to afford the titled compound 
(0.075 g) as a white solid. 

NMR (400MHz, CDCI3) 5 8.28 (IH, s); 7.93 (IH, s); 6.79 (IH, t); 3.79 (2H, t); 3.17 
(2H, d); 2.86 (2H, t); 2,71 (2H, t); 2.65 (2H, t); 2.66 (2H, t); 2.05-1.96 (5H, m); 1.87-1,80 
(2H, m); 1.76-1.73 (3H, m); 1.66-1.63 (3H, m); 1.57-1.55 (6H, m). 
MS: APCI(+ve) 420/422 (M+1) 
MP: 105-107°C 

Example 4 

iV-(l-AdamantylmethyI)-2-chloro-5-(3-{[(15)-2-hydroxy-l- 
methylethyl] amino}propyl)nicotmamide 




The titled compoimd was prepared from iV-(l-adamantylmethyl)-2-chloro-5-(3- 
oxopropyl)nicotinamide (Example 3(ii) (0.10 g), (»S)-2-aminopropanol (0.046 g) and 
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sodium cyanoborohydride 0.020 g) in methanol (3 ml) and acetic acid (0.1 ml) by the 
method of Example 3(iii). The crude product was purified by chromatography on silica gel 
eluting with 0.7N anhydrous ammonia in methanoliethyl acetate (1 :5) to afford the titled 
compound as an oil (0.082 g). 

^HNMR (300MHz, CDCI3) 5 8.28 (IH, s); 7.99 (IH, s); 6.64 (IH, t); 3.56 (2H, dd); 3.23 
(2H, dd); 3.19 (2H, d); 2.80-2.70 (3H, m); 2.58-2.50 (IH, m); 2.05-1.96 (3H, m); 1.87-1.80 
(2H, m); 1.76-1.73 (3H, m); 1.66-1.63 (3H, m); 1.57-1.55 (6H, m); 1.04 (3H, d). 
MS: APCI(+ve) 420/422 (M+1) 

Example 5 

iV-(l-Adamantylmethyl)-2-chloro-5-(3-{[(LR)-2-hydroxy-l- 
methylethyl] ammo}propyl)nicotmamide 



The titled compound was prepared from iV-(l-adamantylmethyl)-2-chloro-5-(3- 
oxopropyl)nicotinamide (Example 3(ii)) (0.10 g), (i?)-2-aminopropanol (0.046 g) and 
sodium cyanoborohydride (0.020 g) in methanol (3 ml) and acetic acid (0,1 ml) by the 
method of Example 3(iii). The product was purified by chromatography on silica gel 
eluting with 0.7M anhydrous ammonia in methanoliethyl acetate (1 :5) to afford the titled 
compound as an oil (0.085 g). 



NMR (300MHz, CDCI3) 5 8.28 (IH, s); 7.99 (IH, s); 6.64 (IH, t); 3.56 (2H, dd); 3.23 
(2H, dd); 3.19 (2H, d); 2.80-2.70 (3H, m); 2.58-2.50 (IH, m); 2.05-1.96 (3H, m); 1.87-1.80 
(2H, m); 1.76-1.73 (3H, m); 1,66-1.63 (3H, m); 1.57-1.55 (6H, m); 1.04 (3H, d). 




NH 



OH 
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MS: APCI(+ve) 420/422 (M+1) 
Example 6 

iV-(l-Adamantylmethyl)-2-(3-ammopropyl)-5-chloroisonico hydrochloride 



(i) f^r^-Butyl3-(4-{[(l-adamantylmethyl)amino]carbonyl}-5-chloropyridm^ 
yl)prop-2-ynylcarbamate 

A suspension of iV'-(l-adaman1ylniethyl)-5-cMoro-24odoisonicotinamide (Example 2(i)) 
(0.43 g) and tert-hutyl prop-2-ynylcarbamate (0.31 g) in anhydrous acetonitrile (5 ml) and 
triethylamine (5 ml) was purged with nitrogen for 5 minutes aad then copper (I) iodide 
(0.004g) and 6/5-triphenyphosphine palladium dichloride (0.014 g) were added. The 
mixture was stirred imder nitrogen for 0.75 hours. The mixture was concentrated and the 
residue was purified by chromatography on silica gel eluting with acetone : 
dichloromethane (1:19) to afford the sub-titled compound (0.34 g) as a yellow foam. 



NMR (400MHz, CDCI3) 5 8.58 (IH, s); 7,67 (IH, s); 6.25 (IH, t); 4.82 (IH, broad); 
4.18 (2H, d); 3.18 (2H, d); 2.02 (3H, s); 1.76-1.64 (4H, d of d); 1.60-1.57 (lOH, d); 1.46 
(9H, s). 

MS: APCI(+ve) 458/460 (M+1) 




NH2 



(ii) iV-(l-AdamantylmethyI)-2-(3-aiiiinopropyI)-5-chIoroisonicotinaim 
hydrochloride 
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A stirred suspension of tert-hntyl 3-(4-{[(l-adamantylmethyl)amino]carbonyl}-5- 
cliloropyridin-2-yl)prop-2-ynylcarbamate (Example 6(i)) (0.34 g) and 5% rhodium on 
carbon was stirred under a positive pressure (2 barr) of hydrogen until no further uptake 
was observed. The mixture was filtered and concentrated. The residue was dissolved in a 
solution of hydrogen chloride in 1,4-dioxane (10 ml of a 4M solution) and left to stand for 
0.5 hours. The solution was concentrated and the residue triturated with ethyl acetate to 
afford the titled compound (0. 174 g) as a beige powder, 

NMR (300MHz, DMSO-d^) 5 8.60 (IH, s); 8,54 (IH, t); 8.02 (3H, broad); 7.34 (IH, s); . 
2.94 (2H, d); 2.85 (4H, m); 1.97 (5H, m); 1.7-1.58 (6H, q); 1.52 (6H, s). 
MS: APCI(+ve) 362/364 (M+1) 
MP: 150°C (dec.) 

Example 7 

iV-(l-Adamantylmethyl)-5-cMoro-2-[3-(ethylamino)propyl]isomcotm 
hydrochloride 



Preparative Route 1 

(i) tert-Butyl ethyl(prop-2-ynyl)carbamate 

The sub-titled compound was prepared from tert-hvtyl prop-2-ynylcarbamate (0.6g), 60% 
sodium hydride (0.1 86g), ethyl iodide (1.55 ml) and anhydrous N-methyl-2-pyrrolidinone 
(4 ml) by the method of Example 2(ii). The crude product was purified by chromatography 



H 
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on silica gel eluting with /5'o-hexane: ethyl acetate (19:1) to afford (0.34 g) of a colourless 
oil. 

NMR (400MHz, CDCI3) 5 4.04 (2H, broad); 3.36 (2H, q); 2.18 (IH, t); 1.14 (3H, t); 

1.47 (9H, s). 

(ii) ^er/-ButyI3-(4-{[(l-adamantylmethyl)ammo]carbonyl}-5-cUoropy 
yl)prop-2-ynyl(ethyI)carbamate 

The sub-titled compound was prepared from i\r-(l adamantylmethyl)-5-chloro-2- 
iodoisonicotinamide (Example 2(i)) (0.40g), ^er^-butyl ethyl(prop-2-ynyl)carbamate 
(Example 7(i)) (0.34g), copper (I) iodide (0.004g) , 6/^-triphenyphosphine palladium 
dichloride (0.014 g), triethylamine (5 ml) and anhydrous acetonitrile (5 ml) by the method 
of Example 2(iii). The crude product was purijaed by chromatography on silica gel eluting 
with /^-o-hexane: ethyl acetate (9:1 to 7:3) to afford the sub-titled compound (0.30 g). 

NMR (400MHz, CDCI3) 6 8.58 (IH, s); 7.67 (IH, s); 6.22 (IH, broad); 4.31 (2H, 
broad); 3.42 (2H, q); 3.18 (2H, d); 2.02 (3H, broad); 1.80-1.60 (6H, d of d); 1.57 (6H, s); 

1.48 (9H, s); 1.18 (3H,t). 

MS: APCI(+ve) 486/488 (M+1) 

(iii) iV-(l-Adamantylmethyl)-5-chloro-2-[3-(ethylammo)propyl]isonicotm 
hydrochloride 

The titled compound was prepared from tert-hutyl 3-(4-{[(l-adatnantylmethyl)amino]- 
carbonyl}-5-chloropyridin-2-yl)prop-2-ynyl(ethyl)carbamate (Example 7(ii)) (0.30g) by 
the method of Example 6(ii). The crude hydrochloride salt was suspended in 2M aqueous 
sodium hydroxide solution (25 ml), extracted into ethyl acetate (3 x 25 ml) and the 
combined extracts were concentrated. The residue was purified by chromatography on 
silica gel eluting with dichloromethane : methanol : 0.88 aqueous ammonia (89 : 10 : 1). 
The isolated material was dissolved in a solution of hydrogen chloride in 1,4-dioxane (10 
ml of a 4M solution) and concentrated; the resultant solid was triturated with ethyl acetate 
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and the solid collected by filtration. Final purification was by preparative reverse phase 
HPLC to afford the titled compound (0.025g) as a colourless powder. 

NMR (300MHz, DMSO-dg) 5 8.84 (2H, broad); 8.61 (IH, s); 8.54 (IH, t); 7.36 (IH, s); 
3.0-2.80 (8H, m); 2.04 (2H, q); 1.95 (3H, s); 1.7-1.58 (6H, q); 1.52 (6H, s); 1.19 (3H, t). 
MS: APCI(+ve) 390/392 (M+1) 
MP: 206-208°C (dec.) 

Preparative Route 2 

(iv) ^^r^-Butyl allyl(ethyl)carbamate. 

The sub-titled compound was prepared firom ^er/-butyl allylcarbamate (l.Og), 60% sodium 
hydride (0.254g), ethyl iodide (1.55 ml) and anhydrous A^-methyl-2-pyn:olidinone (4 ml) by 
the method of Example 2(ii). The crude product was purified by chromatography on silica 
gel eluting with /jo-hexane:ethyl acetate (19:1) to afford (0.53 g) of a colourless oil. 

NMR (400MHz, CDCI3) 5 5.78 (IH, m); 5.12 (2H, m); 3.80 (2H, s); 3.22 (2H, d); 1.46 
(9H, s); 1.08 (3H,t). 

(v) iV-(l-Adamantylmethyl)-5-chloro-2-[3-(ethylammo)propyl]isomcotin 
hydrochloride 

A solution of ter^-butyl allylcarbamate (Example 7(iv)) (0.23 g) in 
9-boroabicyclo[3.3.1]nonane (5ml of a 0.5M solution in tetrahydrofuran) was heated at 
reflux under nitrogen for 6 hours. The solution was cooled to room temperature and 
potassium phosphate (1ml of a 3M solution in water) was added. The mixture was stirred 
for 15 minutes and a solution of iV-(l-adamantylmethyl)-2-bromo-5-chloroisonicotinamide 
(Example l(ii)) (0.383g) and dichloro[l,r-bis(diphenylphosphino)ferrocenyl]palladium 
(II) (0.045g) in anhydrous i\r,i\r-dimethylfonnamide (8ml) was added. The mixture was 
sthred for 6 hours, diluted with saturated brine (25 ml) and extracted into ethyl acetate (3 x 
25 ml). The combined extracts were dried over anhydrous sodium sulphate, filtered and 
concentrated. The residue was purified by chromatography on silica gel eluting with iso- 
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hexane : ethyl acetate (4:1 to 2:1). The isolated material (0.30g) was dissolved in a 
solution of hydrogen chloride in 1,4-dioxane (10 ml of a 4M solution) and concentrated; 
the resultant solid was triturated with ethyl acetate and the solid collected by filtration to 
afford the titled compound (0.245g) as a colourless powder. 

Example 8 

iV-(l-Adamantylmethyl)-5-chloro-2-({2-[(3-hydroxypropyl)amino]- 
ethyl}thio)isomcotmamide hydrochloride 



(i) 2-({2- [(/^rr-Butoxy carbonyl) amino] ethyl} thio)-5-chloroisonicotinic acid 

To a solution of 2,5-dichloroisonicotinic acid (1.82g) in anhydrous N,N- 
dimethylformamide (10 ml) was added 60% sodium hydride (0.455g) in small portions. 
After gas evolution had ceased /err-butyl 2-mercaptoethylcarbamate (1.60 ml) was added. 
The reaction mixture was then heated at 60°C under nitrogen for 10 hours. Further 
amounts of 60% sodium hydride (0.225g) and ^er^-butyl 2-mercaptoethylcarbamate (1.60 
ml) were then added and heating was continued for 2 hours. The reaction mixture was 
concentrated and the residue suspended in 2M aqueous hydrochloric acid (25 ml) and 
extracted into ethyl acetate (3 x 25 ml). The combined extracts were dried over anhydrous 
sodium sulphate, filtered and concentrated. The residue was purified by chromatography 




OH 
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on silica gel eluting with /.so-hexane : efhyl acetate : acetic acid (6:4:0.1) to afford the sub- 
titled compoimd (1 .Og) as a coloxirless powder. 

NMR (300MH2, DMSO-d^) 6 8.59 (IH, s); 7.60(1H, s); 7.02 (IH, s); 3.20 (4H, s); 1.37 
(9H, s). 



(u) tert-Bntyl 2-[(4-{ [(l-adamantylmethyl)ainino] carbonyl}-5-chloropyridm-2- 
yl)thio] ethyl[3-(tetrahydro-2jEr-pyran-2-yloxy)propyl] carbamate 

To a solution of 2-({2--[(/err-butoxycarbonyl)amino]ethyl}thio)-5-chloroisomcotimc acid 
(Example 8(i)) (0.3 32g) in anhydrous iV-methyl-2-pyrrolidinone (5 ml) was added 60% 
sodium hydride (0.084g). After 0.5 hours 2-(3-bromopropoxy)tetrahydro-2i7-pyran 
(0.244g) was added and the mixture was stirred for 16 hours under nitrogen. The reaction 
mixture was diluted with water (50 ml) and ethyl acetate (50 ml) followed by 2M aqueous 
hydrochloric acid solution (50 ml). The mixture was extracted into ethyl acetate (3 x 25 
ml) and the combined extracts were dried over anhydrous sodium sulphate, filtered and 
concentrated. The residue was dissolved in anhydrous iV;iV-dimethylformamide (5 ml) and 
l,r-carbonyldiimidazole (0.1 62g) was added. After 3 hours the mixture was treated with 
1-adamantylmethylamine (0.163g) in one portion and the whole was stirred for 72 hours. 
The reaction mixture was diluted with water (50 ml) and extracted into ethyl acetate (3 x 
25 ml); the combined extracts were dried over anhydrous sodium sulphate, filtered and 
concentrated. The residue was purified by chromatography on silica gel eluting with 
dichloromethane : ethyl acetate (9:1) to afford the sub-titled compound (0.1 5g) as a 
colourless oil. 

MS: APCI(+ve) 622/624 (M+1). 

(iii) iV-(l-AdamantylmethyI)-5-chloro-2-({2-[(3-hydroxypropyl)amino]ethyl}- 
thio)isonicotmamide hydrochloride 

The titled compound was prepared firom fer^-butyl 2-[(4-{[(l- 

adamantylmethyl)amino] carbonyl] -5-chloropyridin-2-yl)thio] ethyl[3 -(tetrahydro-27?"- 
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pyran-2-yloxy)propyl]carbamate (Example 8(ii)) (0.1 5g) by the method of Example 2(v). 
The crude hydrochloride salt was triturated with ethyl acetate to afford the titled compound 
(0.084g) as a colourless foam. 

'H NMR (300MHz, DMSO-dg) 5 8.81 (IH, broad); 8.57 (IH, s); 8.54 (IH, t); 7.44 (IH, s); 
3.50-3.42 (4H, m); 3.19 (2H, t); 3.01 (2H, t); 2.93 (2H, d); 1.94 (3H, s); 1.76 (2H, quintet); 
1.69-1.57 (6H, q); 1.51 (6H, s). 
MS: APCI(+ve) 438/440 (M+1). 

Example 9 

iV-(l-AdamantyImethyl)-5-chloro-2-(3-{[(li?)-2-hydroxy-l- 
methylethyl]ammo}propyl)isonicotmamide, dihydrochloride 



By the method outlined for Example l(v) and using (R)-2-amino-l-propanol, tiie 
compound iV-(l-adamantylmethyl)-5-chloro-2-(3-{[(l/e)-2-hydroxy-l- 
methylethyl]amino}propyl)isonicotinamide was afforded as an oil. 

NMR (300MHz, CDCI3) 5 8.55 (IH, s); 7.45 (IH, s); 6.47 (IH, t); 3.53 (IE, dd); 3.21- 
3.16 (3H, m); 2.88 (2H, t); 2.81-2.69 (2H, m); 2.56-2.48 (IH, m); 2.05-1.96 (3H, m); 1.96- 
1.88 (2H, m); 1.76-1.63 (6H, m); 1.57-1.55 (6H, m); 1.03 (3H, d). 
MS: APCI(+ve) 420/422 (M+1) 



H 
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The compound jfrom above (0.100 g) was dissolved in dry hydrogen chloride in 1,4- 
dioxane (4N, 2 ml) and was concentrated. The residue was recrystallised from methanol : 
ethyl acetate to afford the titled compound (0.095 g) as a soUd. 

NMR (300MHz, DMSO-d^) 5 8.62 (2H, br); 8.60 (IH, s); 8.53 (IH, t); 7.35 (IH, s); 
3.65 (IH, dd); 3.47 (IH. dd); 3.22 (IH, br); 2.94 (2H, d); 2.85 (2H, t); 2.04 (2H, p); 1.98- 
1.96 (3H, m); 1.76-1.63 (6H, m); 1.57-1.55 (6H, m); 1.18 (3H, d). 
MS: APCI(+ve) 420/422 (M+1) 
MP: 205-208°C 

Example 10 

A^-(l-Adamantylmethyl)-5-chIoro-2-(3-{ [(15)-2-hydroxy-l- 
methylethyl] ammo}propyl)isonicotmaniide, dihydrochloride 



By the method outlined for Example l(v) and using (S)-2-amino-l-propanol, the 
compoxmdiV-(l-adamantylmethyl)-5-chloro-2-(3-{[(15)-2-hydroxy-l- 
methylethyl]amino}propyl)isonicotinaraide was afforded as an oil. 

NMR (300MHz, CDCI3) 5 8.55 (IH, s); 7.45 (IH, s); 6.47 (IH, t); 3.53 (IH, dd); 3.21- 
3.16 (3H, m); 2.88 (2H, t); 2.81-2.69 (2H, m); 2.56-2.48 (IH, m); 2.05-1.96 (3H, m); 1.96- 
1.88 (2H, m); 1.76-1.63 (6H, m); 1.57-1.55 (6H, m); 1.03 (3H, d). 
MS: APCI(+ve) 420/422 (M+1) 



H 
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The compoiind from above (0.060 g) was dissolved in dry hydrogen chloride in 1,4- 
dioxane (4N, 2 ml) and was concentrated. The residue was recrystallised from methanol : 
ethyl acetate to afford the titled compoxmd (0.045 g) as a solid. 

NMR (300MHz, DMSO-d^) 5 8.62 (2H, br); 8.60 (IH, s); 8.53 (IH, t); 7.35 (IH, s); 
3,65 (IH, dd); 3.47 (IH, dd); 3.22 (IH, br); 2.94 (2H, d); 2.85 (2H, t); 2.04 (2H, p); 1.98- 
1.96 (3H, m); 1.76-1.63 (6H, m); 1.57-1.55 (6H, m); 1.18 (3H, d). 
MS: APCI(+ve) 420/422 (M+1) 
MP: 205-208°C 

Example 11 

iV-(l-Adamantylmethyl)-5-chloro-2-{3-[(2-hydroxyethyl)amino]propyl}- 
isonicotinamide hydrochloride 



(i) r^r^Butyl(2-{[to-^-butyl(dimethyl)sUylloxy}ethyl)prop-2-yn-l 

The sub-titled compound was prepared from ^er^butyl prop-2-yn-l-ylcarbamate (0.8g), 
60% sodium hydride (0.227g), (2-bromoethoxy)-tert"butyldimethylsilane (1 ml) and 
anhydrous A^-methyl-2-pyrrolidinone (4 ml) by the method of Example 2(ii). The crude 
product was purified by chromatography on silica gel eluting wilh z5<7-hexane:ethyl acetate 
(25:1) to afford (0.8g). 



OH 
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NMR (300MHz, CDCI3) 5 4.13 (2H, broad); 3.75 (2H, broad t); 3.42 (2H, t); 2.18 (IH, 
t); 1,47 (9H, s); 0.89 (9H, s); 0.04 (6H, s). 

(ii) ^^r^-Butyl 3-(4-{ [(l-adamantylmethyl)ammo] carbonyl}-5-chloropyridin-2- 
yl)prop-2-ynyl(2-{ [to ^butyl(dimethyl)silyl] oxy} ethyl)carb amate 

The sub-titled compound was prepared fromiV-(l adamantylmethyl)-2-bromo-5- 
chloroisonicotinamide (Example 2(i)) (0.37g), ^er^-butyl (2-{[^6:r^- 

butyl(dimethyl)sayl]oxy}ethyl)prop-2-yn-l-ylcarbamate (Example ll(i)) (0.54g), copper 
(I) iodide (0.004g) , Z?/^-triphenyphosphine palladium dichloride (0.014 g), triethylamine (6 . 
ml) and anhydrous acetonitrile (6 ml) by the method of Example 2(iii). The crude product 
was purified by chromatography on silica gel eluting with Z50~hexane:ethyl acetate (8:1 to 
4:1) to afford the sub-titled compound (0.28 g) as a yellow gum. 

NMR (300MHz, CDCI3) 5 8.58 (IH, s); 7.67 (IH, s); 6,23 (IH, broad); 4.40 (2H, m); 
3.77 (2H, broad); 3.47 (2H, t); 3.18 (2H, d); 2.03 (3H, broad); 1.80-1.55 (12H, m); 1.48 
(9H, s); 0.88 (9H, s); 0.05 (6H, s). 

(iii) iV-(l-Adamantylmethyl)-5-chloro-2-{3-[(2-hydroxyethyl)amino]propyl}- 
isonicotinamide hydrochloride 

The titled compound was prepared from ^er^-butyl 3-(4-{[(l- 
adamantylmethyl)amino]carbonyl} -5-chloropyridin-2-yl)prop-2-ynyl(2- { [tot- 
butyl(dimethyl)silyl]oxy}ethyl)carbamate (Example 11 (ii)) (0.28g) by the method of 
Example 6(ii). The crude hydrochloride salt was triturated with ethyl acetate to afford the 
titled compound (0.1 76g) as a beige powder. 

NMR (300MHz, DMSO-d^) 5 8.75 (2H, broad); 8.60 (IH, s); 8.53 (IH, t); 7.35 (IH, s); 
3.65 (2H, t); 3.05-2.90 (6H, m); 2.84 (2H, t); 2.04 (2H, quintet); 1.95 (3H, s); 1.64 (6H, q); 
1.52 (6H,s). 

MS: APCI(+ve) 406/408 (M+1). 
MP: 204-205°C (dec.) 
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Example 12 

Ar-(l-Adamaiitylmethyl)-5-chloro-2-.{2-[(3- 

hy droxypropyl)amitto] ethoxy}isonicotiaamide5 hydrochloride 




(i) iV-(l-AdamantyImethyl)-5-cMoro-2-(2-hydroxyethoxy)isoiiicotm 

Sodium hydride (60%, 0.080 g) was added to ethylene glycol (3 ml) and the resulting 
suspension stirred under an atmosphere of nitrogen for 30 minutes. To this mixture was 
added a solution of A^-(l-adamantylmethyl)-2-bromo-5-chloroisonicotinamide (Example 
l(ii)) (0.192 g) in anhydrous iV-methyl-2-pyrrolidinone (1 ml). The stirring bar was 
removed and the resulting solution heated in a MARS microwave for 15 minutes (300 
Watts, 150°C). The mixture was cooled and poured into water (50 ml) and extracted into 
ethyl acetate (3x10 ml). The combined organic extracts were washed with brine (2x10 ml), 
dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was 
purified by chromatography on silica gel eluting with ethyl acetate:faohexane (1 :1) to 
afford the sub-titled compound (0.092 g) as a white soUd. 

NMR (300MHz, CDCI3) 5 8.16 (IH, s); 7.09 (IH, s); 6.20 (IH, br); 4.45 (2H, dd); 3.96 
(2H, ddd); 3.17 (2H, d); 2.54 (IH, t); 2.05-L96 (3H, m); 1.76-1.73 (3H, m); 1.66-L63 (3H, 
m); 1.57-1.55 (6H,m). 
MS: APCI(+ve) 364/366 (M+1) 
MP: 154-155°C 
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(ii) iV-(l-Adamantylmethyl)-5-chloro-2-{2-[(3- 
hydroxypropyl)amiiio] ethoxy}isonicotmamide, hydrochloride 

To a stirred solution of A^-(l-adamantylmethyl)-5-chloro-2-(2- 
hydroxyethoxy)isonicotinamide (Example 12(i)) (0.10 g) in dry dichloromethane (5 ml) 
was added Dess-Martin periodinane (0.212 g) and the resulting suspension stirred at room 
temperature for 30 minutes. The reaction was poured into a mixture of saturated sodium 
bicarbonate solution containing sodium thiosulfate (10% w/v, 20 ml) and the mixture was 
extracted into ethyl acetate (3x25 ml). The combined extracts were dried over anhydrous 
magnesium sulfate, filtered and concentrated. The crude aldehyde was dissolved in 
methanol (2 ml) and 3-aminopropan-l-ol (0.075 g) added along with acetic acid (0.1 ml). 
The mixture was stirred for 2 hours at ambient temperature and then sodium triacetoxy 
borohydride (0.159 g) added and the reaction stirred for 20. hours, concentrated and the 
residue was partitioned between 2M aqueous hydrochloric acid solution and ethyl acetate 
(2x10 ml). The layers were separated and the organic phase re-extracted with 2N 
hydrochloric acid (2x10 ml). The combined aqueous extracts were basified with 5M 
aqueous ammonium hydroxide solution, extracted into ethyl acetate (2 x 25 ml) and the 
combined extracts were dried over anhydrous magnesium sulfate, filtered and concentrated 
to afford the compound, A^-(l-adamantylmethyl)-5-chloro-2-{2-[(3- 
hydroxypropyl)anadno]ethoxy}isonicotinainide (0.05 g), as a foam. 

NMR (400MHz, CDCI3) 5 8.15 (IH, s); 7.01 (IH, s); 6.31 (IH, br); 4.41 (2H, t); 3.80 
(2H, d); 3,16 (2H, d); 3.00 (2H, t); 2.94 (3H, t); 2.05-1.96 (3H, m); 1.76-1.73 (5H, m); 
L66-L63 (3H, m); 1.57-1.55 (6H, m). 
MS: APCI(+ve) 421/423 (M+1) 

The compound from above (0.050 g) was dissolved in dry hydrogen chloride in 1,4- 
dioxane (4N, 2 ml) and was concentrated. The residue was triturated with dry ether and 
filtered to afford iV-(l-adamantylmethyl)-5-chloro-2-{2-[(3- 

hydroxypropyl)amino]ethoxy}isonicotinamide hydrochloride (0.024 g) as a white soKd. 
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NMR (300MHz, DMSO-d^) 5 8.85 (2H, broad); 8.57 (IH, s); 8.54 (IH, t); 8.34 (IH, s); 
6.86 (IH, s); 4.53 (2H, t); 3.54 (2H, t); 3.38-3.32 (2H, m); 3.06-3.02 (2H, m); 2.94 (2H, d); 
1.94 (3H, s); 1.88-1.82 (2H, m); 1.76-1.73 (3H, m); 1.66-1.63 (3H, m); 1.57-1.55 (6H, m). 
MS: APCI(+ve) 421/423 (M+1) 



Example 13 

iV-(l-Adamantylmethyl)-5-chloro-2-({2-[(2-hydroxyeth 
amino)isoiucotinamide dihydrochloride 




-CI 
1-CI 



(i) to^Butyl2-[(4-{[(l-adamantylmethyl)ainmolcarbonyl}-5-chloropyridm^ 
yl)(2-hydroxyethyl)amino]ethylcarbamate 

JV-(2-Hydroxyetiiyl)-etiiylenediaimne (0.208 g) was added to a mixture of iV-(l- 
adamantylmethyl)-2-bromo-5-chloroisonicotinamide (0.192 g, Example l(ii)) and 
potassium carbonate (0.14 g) in anhydrous iV'-methyl-2-p3m:olidinone (3 ml). The resulting 
solution heated in a MARS microwave for 10 minutes (300 Watts, 150°C). The mixture 
was cooled and poured into water (50 ml) and extracted into ethyl acetate (3x10 ml). The 
combined organic extracts were washed with brine (2x10 ml), dried over anhydrous 
magnesium sulfate, filtered and concentrated. The residue was dissolved into ethyl acetate 
30 ml and di-tert-butylcarbonate (0.218 g) added. The resulting mixture was left to stand 
at room temperature for 2 hours and was then concentrated under reduced pressure. The 
residue was purified by chromatography on silica gel eluting with ethyl acetate to afford 
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/e^^butyl 2-[(4- {[(l-adamantylme1iiyl)amino]carbo^^^ 
hydroxyethyl)ainino]ethylcarbamate (0.013 g). 

NMR (300MHz, CDCI3) 5 8.08 (IH, s); 6.96 (IH, s); 6.43 (IH, br); 4.95 (IH, br); 3.83 
(2H, t); 3.70-3.62 (4H, m); 3.67 (2H, q); 3.17 (2H, d); 2.05-1.96 (3H, m); 1.76-1.73 (3H, 
m); 1.66-1.63 (3H,m); 1.57-1.55 (6H, m); 1.37 (9H, s). 
MS: APCI(+ve) 507, 509 (M+1) 

(ii) iV-(l-Adamantylmethyl)-5-cWoro-2-({2-[(2-hydroxyethyl)ai^ 
animo)isonicotinamide dihydrochloride 

^er/-Butyl 2-[(4- {[(1 -adamantylinethyl)amino]carbonyl} -5-chloropyridin-2-yl)(2- 
hydroxyethyl)ainino]ethylcarbamate (Example 13(i)) (0.013 g) was dissolved in anhydrous 
hydrogen chloride in 1,4-dioxane (4M, 2 ml) and the resulting mixture was allowed to 
stand at room temperature for 30 minutes. The mixture was concentrated under reduced 
pressure to afford the titled product (0.020 g). 

NMR (300MHz, DMSO-d,) 5 8.39 (IH, t); 8.11 (IH, s); 7.85 (2H, br); 6.69 (IH, s); 
3.74 (2H, t); 3.07-3.96 (4H, br); 2.92 (2H, d); L94 (3H, s); 1.76-1.73 (3H, m); 1.66-1.63 
(3H,m); 1.57-1.55 (6H, m). 
MS: APCI(+ve) 407, 409 (M+1) 

Example 14 

iV-(l-Adamantylmethyl)-5-chloro-2-[3-(isopropylammo)propyl]isonicotiiiamid^ 
dihydrochloride 
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O CI 



(i) iV-(l"Adamantylmethyl)-2-(3-{[^^r^-butyl(dimethy^ 
chloroisonicotinamide 

A solution of 9-borabicyclo[3.3.1]nonane at 0.5 M in tetrahydrofuran (2.78 mL, 1.39 
mmol) was added to neat (allyloxy)(^er^-butyl)dimethylsilane (0.1 5mL, 0.69 nunole). The 
mixture was heated to 60°C for 2 hours under nitrogen. The reaction was subsequently 
cooled to room temperature and a solution of potassium phosphate (0.37 g) in water (1 mL) 
was added slowly. A solution of iV^(l-adamantyhnethyl)-2,5-dicMoroisomcotinamide (0.20 
g, 0.59 mmol; prepared as described in WO 01/94338) in dimethylformamide (3 mL) was 
added followed by tetrakis(triphenyphosphine) palladium (0) (7 mg). The solution was 
heated to 70°C for 2 hours, allowed to cool to room temperature then partitioned between 
ethyl acetate (20 mL) and brine (10 mL), The aqueous phase was further extracted with 
ethyl acetate (2x20 mL) and the combined organics were washed with brine (20 mL); dried 
over magnesium sulphate; filtered and evaporated under vacuum to give the crade product 
(0.70 g) as a yellow oil, which was used, as such, without any further purification. 

(ii) A7^(l-Adamantylmethyl)-5-chloro-2-(3-hydroxypropyl)isonicotinamide 

The residue fi-om above was dissolved in tetrahydrofuran (10 mL) and cooled to 0°C. To 
this a solution of tetra-n-butyl ammonium fluoride (0.75 mL of a IM solution) was added 
and the mixture warmed to room temperature for 2 hours. Afl:er this time the solution was 

cooled to 0°C and treated with 0.6 mL of tetra-n-butyl ammonixim fluoride and stirring 

> 

continued for an additional hour at room temperature. The reaction mixture was 
subsequently diluted with diethyl ether (30mL); washed with water (2x1 OmL); brine 
(20mL); dried over magnesium sulphate; filtered and evaporated under vacuum. The 
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residue was purified by chromatography on silica gel eluting with dichloromethane: ethyl 
acetate: methanol (15:4:1) to afford the sub-titled compound (0.21 g) as a clear oil. 

NMR (400MH2, CDCI3) 5 8.55 (IH, s); 7.51 (IH, s); 6.32 (IH, bs); 3.69 (2H, t); 3.19 
(2H, d); 2.96 (2H, t); 1.96-2.05 (5H, m); 1.70 (6H, q); 1.58 (6H, s) 
MS: APCI(-i-ve) 363, 365 (M+l). 

(iii) iV-(l-Adamantylmethyl)-5-chloro-2-(3-oxopropyl)isonicotmamide 

To a stirred solution of iV-(l-adamantylmethyl)-5-chloro-2-(3- 
hydroxypropyl)isonicotinamide (0.12 g, 0.33mmol) (Example 14 (ii)) in dry 
dichloromethane (10 mL) Dess-Martin periodinane (0.14 g, 0.33nmiol) was added. The 
resulting mixture was stirred at room temperature for 4 hours. The reaction was treated 
with diethyl ether (20mL) and a saturated sodium bicarbonate solution containing sodium 
thiosulfate (0.37 g, in 4 mL). The mixture was stirred for 10 minutes and the organics 
separated; washed with brine (10 mL); dried over anhydrous magnesixmi sulfate; filtered; 
treated with acetic acid (0.30 mL) and concentrated. 

MS: APCI(+ve) 361, 363 (M+1). 

(iv) iV-(l-Adamantylmethyl)-5-chloro-2-[3- 
(isopropyIamino)propyl]isonicotinamide dihydrochloride 

The crude aldehyde from above was dissolved in methanol (2 mL) and treated with 
isopropylamine (0.084 mL, 0.99mmol) along with acetic acid (0.10 mL). The mixture was 
stirred for 10 minutes at ambient temperature and then sodium triacetoxy borohydride 
(0.14 g, 0.66n]Lmol) was added. The reaction was stirred for 20 hours, concentrated and the 
residue dissolved in ethyl acetate (20 mL). The organics were washed with a saturated 
solution of sodium bicarbonate (lOmL); brine (lOmL); dried over anhydrous magnesium 
sulfate; filtered and concentrated to afford an oil (0.1 18g). The crude compound was 
dissolved in dichloromethane (5 mL); treated with dry hydrogen chloride in 1,4-dioxane 
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(4N, 0.4 mL) and was concentrated after 10 minutes. The residue was filtered from 
dichloromethane (20 mL) to afford the titled compound (0.098 g) as a white solid. 

NMR (400MHz, DMSO-d^) 5 8.61-8.51 (3H, m); 3.32-3.26 (IH, m); 2.95-2.84 (6H, m); 
2.05-2.00 (2H, m); 1.98 (3H, s); 1.68 (6H, q); 1.59 (6H, s); 1.22 (6H, d). 
MS: APCI(+ve) 404, 406 (M+1). 

Example 15 

iV-(l-Adamantylmethyl)-5"Chloro-2-(3-{[(2*S)-2- 
hydr oxypropyl] amino}propyl)isonicotiiiamide5 dihydrochloride 



By the method outlined for Example 14(iv) and using (2>S)-l-aminopropan-2-ol, 
the compound, 7V-(l-adamantylmethyl)-5-chloro-2-(3-{[(25)-2- 

hydroxypropyl] amino }propyl)isonicotinamide, was afforded as an oil. Purification was by 
preparative reverse phase HPLC. The isolated material (0.081 g) was dissolved in a 
solution of hydrogen chloride in 1,4-dioxane (1 mL of a 4M solution) and concentrated to 
afford the titled compound as a colorless powder (0.091 g). 

NMR (400MHz, DMSO-d^) 5 8.91 (IH, bs); 8.71(1H, bs); 8.60 (IH, s); 8.56 (IH, t); 
3.99-3.94 (IH, m); 2.95-2.94 (5H, m); 2.85 (2H, t); 2.76-2.70 (IH, m); 2.10-2.02 (2H, m); 
1.95 (3H, s); 1.64 (6H, q); 1.52 (6H, s); 1.10 (3H, d). 
MS: APCI(+ve) 420, 422 (M+1). 
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Example 16 

iV-(l-Adamantylmethyl)-5-chloro-2-(3--{[(2i?)-2,3-. 
dihydroxypropyl] anuno}propyl)isonicotinamide, dihydrochloride 




By the method outlined for Example 14(iv) and using (272)-3-aininopropane-l,2-diol, the 
compound, iV-(l-adamantylmethyl)-5-chloro-2-(3- {[(2i?)-2,3- 

dihydroxypropyl] amino }propyl)isonicotinamide, was afforded as aa oil. The residue was 
purified by chromatography on silica gel eluting with dichloromethane: methaQol: 
ammonia (10: 1 : 1). The isolated material was dissolved in dichloromethane, treated with a 
solution of hydrogen chloride in 1,4-dioxane (1 mL of a 4M solution) and concentrated to 
afford the titled compound as a colorless powder (0.098 g). 

'HNMR (400MHz, CD3OD) 5 8.65-8.62 (2H, m); 7.44 (IH, s); 3.90-3,87 (IH, m); 3.55 
(2H, dq); 3.20-2.97 (8H, m); 2.18-2.1 1 (2H, m); 1.99 (3H, s); 1.73 (6H, q); 1.62 (6H, s). 
MS: APCI(+ve) 436, 438 (M+1). 
MP: 217-219°C. 

Example 17 

iV-(l"AdamantyImethyl)-5"ChIoro-2-(3-{[(25)-2,3- 
dihydroxypropyl] amino}pr opyl)isonicotinamide5 dihydrochloride 
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By the method outlined for Example 14(iv) and using (25)-3-aminopropane-l,2-diol, the 
compound, iV-( 1 -adamantylmethyl)-5-chloro-2-(3- { [(2»S)-2,3- 

dihydroxypropyl]amino}propyl)isonicotinamide, was afforded as an oil. The residue was 
5 purified by chromatography on silica gel eluting with dichloromethane: methanol: 

ammonia (10:1 :1). The isolated material was dissolved in dichloromethane, treated with a 
solution of hydrogen chloride in 1,4-dioxane (1 mL of a 4M solution) and concentrated to 
afford the titled compound as a colorless powder (0.057 g). 

10 NMR (400MHz, CD3OD) 5 8.64 (2H, s); 7.45 (IH, s); 3.92-3.89 (IH, m); 3.55 (2H, dq); 
3,20-2.97 (8H,m); 2.18-2.11 (2H,m); 1.99 (3H, s); 1,73 (6H, q); 1.62 (6H, s). 
MS: APCI(+ve) 436, 438 (M+1). 

Example 18 
15 iV-(l-AdamantyImethyl)-5-chIoro-2-{3-[(4- 

methylcyclohexyl)amino]propyl}isonicotinamide dihydrochloride 
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By the method outlined for Example 14(iv) and using 4-aininocyclohexanol, 
the titled compound, iV-(l-adamantylmethyl)-5-chloro-2-{3-[(4- 

methylcyclohexyl)amino]propyl}isonicotinamide, was afforded as an oil. Purification was 
by preparative reverse phase HPLC. The isolated material (0.022 g) was dissolved in 
dichloromethane, treated with a solution of hydrogen chloride in 1,4-dioxane (1 mL of a 
4M solution) and concentrated to afford the titled compound as a colorless powder (0.025 
g). 



NMR (300MHz, CD3OD) 8 8.63 (IH, s); 7.39 (IH, s); 3.61-3.58 (IH, m); 3.10-3.01 
(5H, m); 2.96 (2H, t); 2.19-2.00 (5H, m); 1.70 (6H, q); 1.64 (6H, s); 1.47-1.30 (8H, m). 
MS: APCI(+ve) 460, 462 (M+1). 
MP: 242-244^C. 

Example 19 

iV-(l-Adamantylmethyl)-5-chIoro-2-{3-[(2-hydroxy-2- 
methylpropyl)ammo]propyI}isonicotmamide dihydrochloride 




By the method outlined for Example 14(iv) and using l-amino-2-methylpropan-2-ol, the 
titled compound, iV-(l-adamantylmethyl)-5-chloro-2-{3-[(2-hydroxy-2- 
methylpropyl)amino]propyl}isonicotinamide, was afforded as an oil. Purification was by 
preparative reverse phase HPLC. The isolated material (0.015 g) was dissolved in 
dichloromethane, treated with a solution of hydrogen chloride in 1,4-dioxane (1 mL of a 
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4M solution) and concentrated to afford the titled compound as a colorless powder (0.019 



'HNMR (300MHz, CD3OD) 5 8.65 (IH, s); 7.44 (IH, s); 3.16-3.09 (4H, m); 3.01 (4H, t); 
2.21-2.16 (2H, m); 2.00 (3H, s); 1.75 (6H, q); 1.64 (6H, d); 1.33 (6H, s). 
MS: APCI(+ve) 434, 436 (M+1). 
MP: 236-238°C. 

Example 20 

iV-(l-AdamaiitylmetihiyI)-5-cIiloro-2-(3-{[(122)-l-(hydroxymethyl)-2- 
methylpropyl] amijio}propyl)isoiiicotmamide, dihydrochloride 



By the method outlined for Example 14(iv) and using (2i;)-2-amino-3-methylbutan-l-ol, 
the compound, iV-(l-adamantyhnethyl)-5-chloro-2-(3-{[(li?)-l-(hydroxymethyl)-2- 
methylpropyl]amino}propyl)isonicotinamide, was afforded as an oil. Purification was by 
preparative reverse phase HPLC. The isolated material (0.065 g) was dissolved in 
dichloromethane, treated with a solution of hydrogen chloride in 1,4-dioxane (1 mL of a 
4M solution) and concentrated to afford the titled compound as a colorless powder (0.071 



'H NMR (400MHz, DMSO-dg) 5 8.60 (IH, s); 8.54 (IH, bt); 8.36 (IH, bs); 7.36 (IH, s); 
3.72-3.68 (IH, m); 3.63-3.57 (2H, m); 3.16-3.04 (2H, bm); 2.94 (2H, d); 2.87 (2H, t); 2.1 1- 
2.02 (4H, m); 1.95 (3H, s); 1.64 (6H, q); 1.52 (6H, s); 0.98 (3H, d); 0.94 (3H, d). 
MS: APCI(+ve) 448, 450 (M+1). 



g). 



H 




g). 
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Example 21 

iV-(l-A(lamantylmethyI)-5-chloro-2-(3-{[2- 

(inethyIamino)ethyl] amino} propyl)isonicotinamide dihydrochloride 

H 

N 
H 




By the method outlined for Example 14(iv) and using tert-butyl 2- 

aminoethyl(methyl)carbamate, fer^-butyl 2-{[3-(4-{[(l-adamantylmethyl)amino]carbonyl}- 
5-chloropyridin-2-yl)propyl]amino}ethyl(methyl)carbamate was afforded as an oil. 
The latter (0.118 g) was dissolved in dichloromethane and treated with dry hydrogen 
chloride in 1,4-dioxane (4N, 1 roL) and was concentrated after 2 hours to give the 
deprotected material. The residue was recrystallised from dichloromethane (3ml) to afford 
the titled compound (0.035 g) as a white solid. 



NMR (300MHz, CD3OD) 5 8,71 (IH, s); 7.54 (IH, s); 3.43 (4H, s); 3.22-3.17 (4H, m); 
3.09-3,02 (4H, m); 2.81 (3H, s); 2.24-2.19 (2H, m); 2.01 (3H, s); 1.75 (6H, q); 1.64 (6H, s). 
MS: APCI(+ve) 419, 421 (M+1). 
MP: 216-219°C. 



Example 22 

iV-(l-Adamantylmethyl)-5-chloro-2-(3-{[3- 

(methylamino)propyl] ainino}propyl)isonicotinamide bis(trifluoroacetate) 
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By the method outlined for Example 14(iv) and using tert-hutyl 3- 
aminopropyl(methyl)carbamate, tert-hutyl 3-{[3-(4-{[(l- 
adamantylmethyl)amino]carbonyl}-5-chloropyridin-2- 
yl)propyl]amino}propyl(methyl)carbamate was afforded as an oil. 
The latter (0.121 g) was dissolved in dichloromethane and treated with dry hydrogen 
chloride m 1,4-dioxane (4N, 1 mL) and was concentrated after 2 hours to give the 
deprotected material. The residue was purified by preparative reverse phase HPLC to 
afford the titled compound (0.028 g) as a white solid. 

'H NMR (400MHz, CD3OD) 5 8.57 (IH, s); 7.33 (IH, s); 3.13-3.06 (8H, m); 2.93 (2H, t); 
2.72 (3H, s); 2.16-2.05 (4H, m); 1.98 (3H, s); 1.75 (6H, q); 1.62 (6H, s). 
MS: APCI(+ve) 433, 435 (M+1). 
MP: 210-212°C. 

Example 23 

A^-(l-AdamantyImethyl)-5-chloro-2-[3-({2-[(2- 

hydroxyethyl)ammolethyl}amino)propyl]isonicotinamidedihydrochloride 
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By the method outlmed for Example 14(iv) and using fer/-butyl 2-aminoethyl(2- 
hydroxyethyl)carbamate, tertAmtyl 2- { [3-(4- { [( 1 -adamantylmethyl)amino]carbonyl} -5- 
cUoropyridin-2-yl)propyl]ainino}ethyl(2-hydroxyethyl)carbamate was afforded as an oil. 
The latter (0.062 g) was dissolved in dichloromethane and treated with dry hydrogen 
chloride in 1,4-dioxane (4N, 1 mL) and was concentrated after 2 hours to give the 
deprotected material. The residue was recrystallised from dichloromethane (3mL) to afford 
the titled compound (0.006 g) as a white solid. 

NMR (300MHz, CD3OD) 5 8.61 (IH, s); 7.39 (IH, s); 3.86 (2H, t); 3.47 (4H, t); 3.27- 
3.16 (4H, m); 3.10-3.08 (2H, m); 2.99 (2H, t); 2.22-2.17 (2H, m); 2.01 (3H, s); 1.75 (6H, 
q);1.64(6H,d). 

MS: APCI(H-ve) 449, 451 (M+1). 
MP: 231-233°C. 

Example 24 

iV-(l-Adamantylmethyl)-5-chIoro-2-(3-{[2- 

(diethylamino)ethyl] amino} propyl)isonicotinamide dihydrochloride 



wo 03/041707 



68 



PCT/SE02/02057 




By the method outlined for Example 14(iv) and using iV'^-diethylethane-l,2-diamine, the 
titled compound, A^-(l-adamantylmethyl)-5-chloro-2-(3-{[2- 

(diethylamino)ethyl] amino }propyl)isonicotinamide, was afforded as an oil. Purification 
was by preparative reverse phase HPLC. The isolated material (0.057 g) was dissolved in 
dichloromethane, treated with a solution of hydrogen chloride in 1,4-dioxane (1 mL of a 
4M solution) and concentrated to afford the titled compound as a colorless powder (0.062 

g). 



NMR (400MHz, CD3OD) 5 8.62 (IH, s); 7.43 (IH, s); 3.51 (4H, s); 3.35-3.31 (2H, m); 
3.18 (2H, t); 3.08 (2H, s); 2.99 (2H, t); 2.21-2.17 (2H, m); 1.99 (3H, s); 1.74 (6H, q); 1.63 
(6H, s). 

MS: APCI(+ve) 461, 463 (M+1), 



Example 25 

iV"(l-AdamantylmethyI)-5-chloro-2-(3-{[2-hydroxy-l- 

(hy droxymethyl)ethyl] amino}propyl)isonicotinamide dihydrochloride 
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By the metiiod outlined for Example 14(iv) and using 2-aminopropane-l,3-diol, tiie titled 
compound, iV^(l-adainantylinethyl)-5-chloro-2-(3-{[2-hydroxy-l- 

(hydroxymethyl)ethyl]amino}propyl)isonicotinamide, was afforded as an oil. Pxarification 
was by preparative reverse phase HPLC. The isolated material (0.072 g) was dissolved in 
dichloromethane, treated with a solution of hydrogen chloride in 1,4-dioxane (1 mL of a 
4M solution) and concentrated to afford the titled compound as a colorless powder (0.080 

g). 



»H NMR (400MHz, CD3OD) 5 8.61 (IH, s); 7.40 (IH, s); 3.80 (2H, dd); 3.73 (2H, dd); 
3.19 (2H, t); 3.07 (2H, s); 2.99 (2H, t); 2.19-2.11 (2H, m); 1.98 (3H, s); 1.73 (6H, q); 1.61 
(6H, s). 

MS: APCI(+ve) 436, 438 (M+1). 
MP: 201-203°C. 



Example 26 

iV-(l-Adamantylmethyl)-5-chloro-2-{3-[(2- 

hydroxyethyl)(methyl)amino]propyl}isonicotinamide dihydrochloride 
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By the method outUned for Example 14(iv) and using 2-(methylamino)ethanol, the titled 
compound, iV^(l -adamantyljiiethyl)-5-chloro-2- {3-[(2- 

hydroxyethyl)(methyl)£uiuno]propyl}isomcotinamide, was afforded as an oil. 
Purification was by preparative reverse phase HPLC. The isolated material (0.061 g) was 
dissolved in dichloromethane, treated with a solution of hydrogen chloride in 1,4-dioxane 
(1 mJL of a 4M solution) and concentrated to afford the titled compound as a white powder 
(0.069 g). 

'HNMR (400MHz, CD3OD) 5 8.64 (2H, bs); 7.46 (IH, s); 3.87-3.84 (2H, m); 3.39-3.16 
(4H, m); 3.07 (2H, s); 2.99 (2H, t); 2.91 (3H, s); 2.24-2.16 (2H, m); 1.98 (3H, s); 1.73 (6H, 
q);1.61(6H,s). 

MS: APCI(+ve) 420, 422 (M+1). 
MP: 206-208°C. 

Example 27 

Ar.r(l-Adamantylmethyl)-5-chloro-2-{3-[(3-hydroxy-2,2- 
dimethylpropyl)aminolpropyl}isoiucotiiiamide dihydrochloride 
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By the method outlined for Example 14(iv) and using 3-amino-2,2-dimethylpropan-l-ol, 
the titled compound, iV-(l-adamantylmethyl)-5-chloro-2-{3-[(3-hydroxy~2,2- 
dimethylpropyl)amino]propyl}isomcotinamide, was afforded as an oil- 
The compound from above (0.122 g) was dissolved in dichloromefhane and treated with 
dry hydrogen chloride in 1,4-dioxane (4N, 0.4 mL) and was concentrated after 10 minutes. 
The residue was filtered from dichloromethane (20mL) to afford the titled compound 
(0.091 g) as a soHd. 

NMR (300MHz, CD3OD) 5 8.66 (IH, s); 7.44 (IH, s); 3.49 (2H, s); 3.13-3.08 (4H, m); 
3.01-2.96 (4H, m); 2.23-2.12 (2H, m); 2.00 (3H, s); 1.75 (6H, q); 1.64 (6H, d); 1.05 (6H, 
s). 

MS: APCI(+ve) 448, 450 (M+1). 
Example 28 

iV-(l-Adamantylmethyl)-5-chloro-2-(3-{[(2i2)-2- 
hydroxypropyl] ainino}propyl)isonicotinainide5 dihydrochloride 
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By the method outlined for Example 14(iv) and using (2i2)-l-aminopropan-2-ol, 

the compound, JSr-(l-adamantylme11iyl)-5-chloro-2-(3-{[(2R)-2- 

hydroxypropyl]amino}propyl)isomcotinamide, was afforded as an oil. 

The compound from above (0.062 g) was dissolved in dichloromethane and treated with 

dry hydrogen chloride in 1,4-dioxane (4N, 0.4 mL) and was concentrated after 10 minutes. 

The residue was filtered from dichloromethane (lOmL) to afford the titled compound 

(0.033 g) as a solid. 

*HNMR (400MHz, CD3OD) 5 8.57 (2H, bs); 7.35 (IH, s); 4.04-3.96 (IH, m); 3.10-3.06 
(4H, m); 2.95 (2H, t); 2.85 (2H, t); 2.16-2.10 (2H, m); 1.98 (3H, s); 1.73 (6H, q); 1.62 (6H, 
s); 1.21 (3H,d). 

MS: APCI(+ve) 420, 422 (M+1). 
MP: 224-226°C. 



Example 29 

Ar-(l-AdamantylmethyI)-5-chloro-2-({I3- 

(methyIamino)propyllammo}me<liyl)isomcotmamide dihydrochloride 
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(i) iV-(l-Adamantylmethyl)-5-chloro-2-vinyUsonicotin 

iV-(l-Adamantylmethyl)-2,5-dicMoroisonicotinamide (2.32 g) and tributyl(vinyl)staimane 
(2.61 g) were stirred together in dry iy,iV-dimethylformamide (50mL) at room temperature 
under nitrogen. The latter was treated with a few crystals of 2,6-di^er^-butyl-4- 
methylphenol and dichloro[bis(triphenylphosphine)]palladinm(n) (0.24 g). The reaction 
mixture was wanned to 80°C for 4 hours and subsequently cooled to room temperature. 
The mixture was poured into ethyl acetate (50mL) and washed with water (2x25mL) then 
brine (30mL). The organics were dried over anhydrous magnesium sulfate, filtered and 
concentrated. The residue was purified by chromatography on silica gel eluting with ethyl 
acetate: dichloromethane (1:20) to afford the sub-titled compound (2.21 g). 



NMR (300MHz, CDCI3) 5 8.58 (IH, s); 7.62 (IH, s); 6.79 (IH, dd); 6.36 (IH, bs); 6.25 
(IH, dd); 5.56 (IH, dd); 3.19 (2H, d); 1.98 (3H, s); 1.70 (6H, q); 1.59 (6H, s). 
MS: APCI(+ve) 331, 333 (M+l). 

(ii) iV-(l-Adamantylmethyl)-5-chloro-2-formylisonicotmamide 

iV-(l-Adamantylmethyl)-5"Chloro-2-vinylisonicotinamide (Example 29(i)) (1.70 g) was 
dissolved in dichloromethane (50mL), treated with acetic acid (ImL) and cooled to -78°C 
under nitrogen. Ozone was bubbled through the resulting solution for 2 hours while 
maintaining the temperature. Nitrogen was subsequently bubbled through the solution for 
10 minutes and dimethylsulfide (2mL) was added. The solution was warmed to room 
temperature washed with sodium bicarbonate (2x1 OmL) and brine (30mL); the organics 
were dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was 
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purified by chromatography on silica gel eluting with ethyl acetate : dichloromethane 
(1:20) to afford the sub-titled compound (1.13 g). 

NMR (300MHz, CDCI3) 6 10.06 (IH, s); 8.81 (IH, s); 8.15 (IH, s); 6.20 (IH, bs); 3.17 
(2H, d); 2.02 (3H, s); 1.70 (6H, q); 1.58 (6H, s). 
MS: APCI(+ve) 333, 335 (M+1). 

(iii) iV-(l-Adamantylmethyl)-5-chloro-2-({[3- 

(methylamino)propyl] amino} methyl)isonicotinamide dihydrochlbride 

iV-(l-Adamantylmethyl)-5-chloro-2-formylisomcotinamide (Example 29(ii)) (0.2 g) was 
dissolved in methaaol (10 mL) and ^ez-^-butyl 3-aminopropyl(methyl)carbamate, (0.39 g) 
added along with acetic acid (0.2 mL). The mixture was stirred for 15 minutes at ambient 
temperature and then sodium triacetoxyborohydride (0.25 g) was added and the reaction 
stirred for 20 hours, concentrated and the residue partitioned between 2M aqueous 
hydrochloric acid solution (10 mL) and ethyl acetate (10 mL). The layers were separated 
and the organic phase re-extracted with 2N hydrochloric acid (2x10 mL). The combined 
aqueous extracts were basified with 5M aqueous ammonium hydroxide solution, extracted 
into ethyl acetate (2 x 25 mL) and the combined extracts were dried over anhydrous 
magnesium sulfate, filtered and concentrated. The residue was dissolved in 
dichloromethane and treated with dry hydrogen chloride in 1,4-dioxane (4N, 1 mL) and 
was concentrated after 2 hours to give the deprotected material. The residue was 
recrystallised firom dichloromethane (lOmL) to afford the titled compound (0.1 10 g). 

^HNMR (300MHz, CD3OD) 5 8.75 (IH, s); 8.67 (IH, bt); 7.56 (IH, s); 4.48 (2H, s); 3.27 
(2H, t); 3.18-3.09 (4H, m); 2.75 (3H, s); 2.25-2.15 (2H, m); 2.01 (3H, s); 1.76 (6H, q); 1.65 
(6H, s). 

MS: APCI(+ve) 405, 407 (M+1). 
MP: 285-287°C 
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iV-(l-Adamantylmethyl)-5-chloro-2-[({2-[(2- 

hydroxyethyl) amino] ethyl} ammo)methyl] isonicotmamide dihy drochloride 



By the method outlined for Example 29 (iii) and using tert-hutyl 2-aminoethyl(2- 
hydroxyethyl)carbamate, ^er^-butyl 2-{[(4-{[(l-adamantylmethyl)amino]carbonyl}-5- 
cMoropyridin-2-yl)methyl]amino}ethyl(2-hydroxyethyl)carbamate was afforded as an oil. 
The latter was dissolved in dichloromethane and treated with dry hydrogen chloride in 1,4- 
dioxane (4N, 1 mL) and was concentrated after 2 hours to give the deprotected material. 
The residue was recrystallised from dichloromethane (5mL) to afford the titled compoimd 
(0.118 g) as a white solid. 



NMR (400MHz, CD3OD) 5 8.76 (IH, s); 8.64 (IH, t); 7.55 (IH, s); 4.51 (2H, s); 3.85- 
3.83 (2H, m); 3.57-3.32 (4H, m); 3,23-3,21 (2H, m); 3.08 (2H, d); 1.99 (3H, s); 1,74 (6H, 
q); 1.62 (6H, s). 

MS: APCI(+ve) 421, 423 (M+1), 
MP: 289-292°C, 




Example 31 

iV-(l-Adamantylmethyl)-5-chloro-2-({[2- 

(methylamino)ethyl] amino}methyl)isonicotinamide dihydrochloride 
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By the method outlined for Example 29 (iii) and vising tert-hutyl 2- 

aminoethyl(methyl)carbamate, tert-hutyl 2-{[(4-{[(l-adamantylmethyl)amino]carbonyl}-5- . 
chloropyridin-2-yl)methyl]amino}ethyl(methyl)carbamate was afforded as an oil. 
The latter was dissolved in dichloromethane and treated with dry hydrogen chloride in 1,4- 
dioxane (4N, 1 mL) and was concentrated after 3 hoxirs to give the deprotected material. 
Purification was by preparative reverse phase HPLC. The compound (0.058 g) was 
subsequently dissolved in dichloromethane and treated with dry hydrogen chloride in 1,4- 
dioxane (4N, 0.4 mL) and was concentrated after 10 minutes to give the desired compound 
as a white solid (0.062 g). 

^HNMR (400MHz, CD3OD) 5 8.73 (IH, s); 8.66 (IH, t); 7.55 (IH, s); 4.54 (2H, s); 3.58- 
3.55 (2H, m); 3.50-3.47 (2H, m); 3.08 (2H, d); 2.81 (3H, s); 1.99 (3H, s); 1.74 (6H, q); 
1.63 (6H,s). 

MS: APCI(+ve) 391, 393 (M+1). 
MP: 259-262°C. 

Example 32 

iV-(l-Adamantylmethyl)-5-chloro-2-{3-[(2-hydroxyethyl)amino]ethyl}isonicotinamide 
dihydrochloride 
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iV'-(l-Adamantylmetiiyl)-5-cMoro-2-vmylisonicotmamide (0.37nunolar, 125 mg) (Example 
29(i)) was dissolved in a mixture of methanol (ImL), isopropanol (ImL) and acetic acid 
(ImL). The resulting solution was treated with 2-aininoefhanol (ImL) and heated to 
100°C for 18h. The solution was allowed to cool to room temperature, poured into 
saturated sodium bicarbonate solution (20mL) and extracted with dichloromethane 
(2x20mL). The combined organic extracts were dried over anhydrous magnesium sulfate, 
filtered and concentrated. The residue was purified by chromatography on silica gel eluting 
with methanol:dichloromethane:ammonia (10:30:0.1). The isolated material was dissolved 
in a solution of hydrogen chloride in 1,4-dioxane (1 mL of a 4M solution) and concentrated 
to afford the titled compound as a colorless powder (0.027 g). 

•H NMR (400MHz, DMSO-dfi) 5 8.95 (2H, m); 8.62 (IH, s); 8.55 (IH, t); 7.41 (IH, s); 
3.68 (2H, t); 3.32 (2H, m); 3.20 (2H, m); 3.04 (2H, m); 2.95 (2H, d); 1.95 (3H, m); 1.71- 
1.57 (6H,m); 1.53 (6H,m). 
MS: APCI(+ve) 392, 394 (M+1). 
MP: 242-244°C. 

Example 33 

iV-(l-Adamantylmethyl)-5-chloro-2-{3-[(3- 
hydroxypropyl)amlnolethyl}isonicotinamide dihydrochloride 
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iV-(l-Adamantylmetiiyl)-5-cUoro-2-vinylisonicot^ (0.37mmolar, 125 mg) (Example 
29(i)) was dissolved in a mixture of methanol (ImL), isopropanol (ImL) and acetic acid 
(ImL). The resulting solution was treated with 3-aininopropanol (ImL) and heated to 
100°C for 18h. The solution was allowed to cool to room temperature, poured into 
saturated sodium bicarbonate solution (20mL) and extracted with dichloromethane 
(2x20mL). The combined organic extracts were dried over anhydrous magnesium sulfate, 
filtered and concentrated. The residue was purified by chromatography on siHca gel eluting 
with methanol:dichloromethane:ammonia (10:30:0.1). The isolated material was dissolved 
in a solution of hydrogen chloride in 1,4-dioxane (1 mL of a 4M solution) and concentrated 
to afford the titled compound as a colorless powder (0.025 g). 

NMR (400MHz, DMSO-d^) 5 8.82 (2H, m); 8.62 (IH, s); 8.54 (IH, t); 7.43 (IH, s); 
3.50 (2H, t); 3.30 (2H, m); 3.17 (2H, m); 3.02 (2H, m); 2.95 (2H, d); 1.95 (3H, m); 1.78 
(2H, quintet); 1.7M.57 (6H, m); 1.53 (6H, m). 
MS: APCI(-fve) 406, 408 (M+1). 
MP: 240-242°C. 

Example 34 

iV-(l-Adamantylmethyl)-5-chloro-2-[3-(methylammo)propyllisomcotinam^ 
hydrochloride 
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A solution of tert-butyl allyl(me1iiyl)carbamate (0.27g) in 9-boroabicyclo[3.3.1]nonane 
(6.24ml of a 0.5M solution in tetrahydrofuran) was heated at reflux under nitrogen for 4 
hours. The solution was cooled to 0°C and potassium phosphate (1.5ml of a 3M solution 
in water) was added. The mixture was stirred for 1 5 minutes and a solution of iV-(l- 
adamantyhnethyl)-2-bromo-5-chloroisonicotinamide (Example l(ii)) (0.50g) and 
dichloro[l,l'-bis(diphenylphosphino)fen-ocenyl]palladium (H) (0.045g) in anhydrous iV^- 
dimethylformamide (4ml) was added. The mixture was heated at 60°C under nitrogen for 
3 hours, diluted with saturated brine (25 ml) and extracted into ethyl acetate (3 x 25 ml). 
The combined extracts were dried over anhydrous sodium sulphate, filtered and 
concentrated. The residue was purified by chromatography on silica gel eluting with iso- 
hexane : ethyl acetate (6:1 to 1.5:1). The isolated material (0.50g) was dissolved in a 
solution of hydrogen cUoride in 1,4-dioxane (10 ml of a 4M solution) and concentrated; 
the resultant soUd was recrystallised firom 1,4-dioxane/methanol and the solid collected by 
filtration to afford the titled compound (0.1 9g) as a colourless powder. 

*H NMR (400MHz, DMSO-dg) 8 8.84 (2H, broad); 8.60 (IH, s); 8.53 (IH, t); 7.35 (IH, s); 
2.95-2.82 (6H, m); 2.02 (2H, q); 1.95 (3H, s); 1.64 (6H, q); 1.52 (6H, s). 
MS: APCI(^ve) 378/376 (M+1) 
MP: 210-212°C 

Example 35 

iV-(l-Adamantylmethyl)-5-bromo-2-{I(2iS)-2-hydroxy-3- 
(methylamino)propylloxy}isonicotinamide 



wo 03/041707 



PCT/SE02/02057 



80 




(i) iV-(l-Adamantylmethyl)-5-bromo-2-methoxyisonicotmamide 
«-Butyllithium (2.5 Iml of a 2.5M solution in hexanes) was added to diisopropylamine 
(O.SSml) in dry tetrahydrofiiran (ISml) at -65°C. To this solution was added a solution of 
5-bromo-2-methoxypyridine (0.82ml) in dry tetrahydofuran (lOml) dropwise over 30 
minutes at -65°C. A solution of 1-adamantylmethylisocyanate (Ig) in dry tetrahydrofuran 
(10ml) was then added in small portions over 30 minutes at -eS^C. The reaction mixture 
was allowed to warm to 0°C, diluted with saturated brine (20ml) and extracted into ethyl 
acetate (3x20ml). The combined extracts were dried over anhydrous sodium sulphate, 
filtered and concentrated. The residue was purified by chromatography on silica gel 
eluting with dichloromethane : acetone (19:1 to 2.5:1) to afford the sub-titled compound 
(l.lg) as a colourless powder. 

MS: APCI(+ve) 38 1/379 (M+1) 

(ii) iV-(l-AdamantyImethyl)-5-bromo-2-hydroxyisonicotinaniide 

Sodium iodide (0.48g) was added to a solution of trimethylsilylchloride (0.41ml) in 
acetonitrile (30ml) and the mixture was stirred for 1 hour. JV-(l-Adamantyhnethyl)-5- 
bromo-2-methoxyisonicotinamide (0.94g) (Example 35(i)) was then added and the 
reaction mixture was heated at 60°C under nitrogen for 3 hows. The reaction mixture was 
diluted with water (150ml) and the resultant solid was collected by filtration and dried by 
means of ethanol/toluene azeotrope. The soHd was triturated with diethyl ether and 
collected by filtration to afford the sub-titled compound (0.70g). 
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(iii) iV-(l-Adamantylmethyl)-5-bromo-2-[(2*S)-oxiran-2-yImeth^ 

A suspension of (5)-glycidyl nosylate (0.29g), caesium carbonate (1.82g) andiV-(l- 
adamantylmethyl)-5-bronio--2--hydroxyisomcotinaniide (0-41 g) (Example 35(ii)) in 
anhydrous iV;iV-dimethylformamide (6ml) was heated at 60°C under nitrogen for 2 hours. 
The reaction mixture was allowed to cool to room temperature, diluted with water (50ml) 
and extracted into ethyl acetate (3x20ml). The combined extracts were dried over 
anhydrous sodium sulphate, filtered and concentrated. The residue was purified by 
chromatography on silica gel eluting with dichloromethane : ethyl acetate (4:1 to 0:1) to 
afford the sub-titled compound (0.1 2g). 

MS: APCI(+ve) 423/421 (M+1) 

(iv) iV-(l-Adamantylmethyl)-5-bromo-2-{[(25)"2-hydroxy-3- 
(methylammo)propyl] oxy}isonicotmamide 

A mixture of i\r-(l-adamantylmethyl)-5-bromo-2-[(25}-oxiran-2- 

ylmethoxy]isonicotinamide (0.12g) (Example 35(iii)), 40% aqueous methylamine (4ml) 
and 1,4-dioxane (4ml) was stirred for 4 hours. The reaction mixture was concentrated and 
the residue was purified by chromatography on silica gel eluting with ethyl acetate : 
ethanol : 0.880 ammonia solution (4:1:0.1 to 1.5:1:0.1). The isolated material was 
dissolved in a solution of hydrogen chloride in 1,4-dioxane (10 ml of a 4M solution) and 
concentrated to afford the titled compoimd (0.039g). 

NMR (400MHz, DMSO-dg) 5 8.80 (IH, broad); 8.60 (IH, broad); 8.49 (IH, t); 8.36 
(lH,s); 6.83 (IH, s); 5.87 (lH,d); 4.3-4.1 (3H, m); 2.92 (2H, d); 2.57 (3H, broad triplet); 
1.94 (3H, s); 1.64 (6H, q); 1.52 (6H, s). 
MS: APCI(+ve) 454/452 (M+1) 

Example 36 

iV-(l-Adamantylmethyl)-2-({3-[bis(3-hydroxypropyl)amino]propyl}aiiim 
chloroisonicotinamide dihydrochloride 
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(i) tert-Butyl3-[(4-{[(l-adamantylmethyl)animo]carbonyl}-3-^^ 
yl)amino]propylcarbamate 

i\r-(l-Adamantylmefliyl)-23-dichloroisonicotinamid^ (0.4g) and tert-butyl 3- 
aminopropylcarbamate (0.4g) in DMSO (4ml) were heated in a sealed tube at 160C for 
5hrs. Ethyl acetate was added and the solution was washed with NaHC03 solution, water, 
KHSO4 solution and water. The solution was dried and the solvent was evaporated. The 
resulting oil was subjected to flash chromatography, using ethyl acetate/hexane as eluaat, 
to give the title compound as a colourless oil (0.41 g). 

MS(ES+)477,479 

(ii) iV-(l-AdamantylmethyI)-2-[(3-aminopropyl)amino]-3"Chloroisonicoto 
dihydrochloride 

tert-Butyl3-[(4-{[(l-adamantylmethyl)aniino]carbonyl}-3-cMoropyridin-2- 
yl)amino]propylcarbamate (0.41g) (Example 36(i)) in methanol (15ml) was treated with a 
solution of HCl in 1 ,4-dioxane (4ml) and the mixture was stirred at room temperature for 
1 8hrs. The solution was evaporated. Methanol was added and the solution was evaporated 
to give the title compound as a pale yellow solid. 

MS (ES4-) 377, 379 

(iii) jV-(l-Adamantylmethyl)-2-({3-[bis(3-{[tert- 

butyl(dimethyl)silyl] oxy}propyl)ammo] propyl} amino)-3-chloroisonicotinamide 

To A^-(l-adamantyhiiethyl)-2-[(3-aniinopropyl)amino]-3-chloroisonicotinamide (0.32g) 
(Example 36(ii)) and 3-{[tert-butyl(dimethyl)silyl]oxy}propanal (0.16g) in 



wo 03/041707 



PCT/SE02/02057 



83 

dichloromethane (ISml) was added sodixim triacetoxyborohydride (0.1 8g). The mixture 
was stirred for 1 Shrs at room temperature. NaHCOa solution was added and the product 
was extracted into dichloromethane. The solution was dried and the solvent was 
evaporated. Flash chromatography, using NH3/MeOH/CH2Cl2 as eluent, gave the title 
compound as a colourless oil. 

(iv) iV-(l-Adamantylmethyl)-2-({3-[bis(3-hydroxypropyl)ammo]propy^ 
chloroisonicotmamide dihydrochloride 

iV'-(l-adamantylmethyl)-2-({3-|>is(3-{[tert-butyl(dimethyl)sily^^ 

propyl} amino)3-chloroisonicotinamide (Example 36(iii)) in methanol (5ml) was treated 
with HCl in 1,4-dioxane (3ml). The mixture was stirred at room temperature for Shrs. The 
solvent was evaporated. The product was purified by reverse phase HPLC, using 
NH3/H2O/CH3CN as eluant. The resulting oil in methanol was treated with ethereal HCl 
and the solvent was evaporated to yield the title compoimd as a white solid (0.14g)- 

NMR (400MHz, DMSO-d^) 6 8.68 (IH, t), 8.10 (IH, d), 6.86 (IH, d), 3.65-3.74 (6H, 
m), 3.30-3.36 (6H, m), 3.075 (2H, d), 2.12-2.22 (2H, m), 1.93-2.02 (7H, m), 1.77 (3H, d), 
.1.69 (3H,d), 1.62 (6H, s). 
MS (APCI+) 493, 495 [M+H]^ 

Pharmacological Analysis 

Certain compounds such as benzoylbenzoyl adenosine triphosphate (bb ATP) are known to 
be agonists of the P2X7 receptor, effecting the formation of pores in the plasma membrane 
(Drug Development Research (1996), 37(3\ p.l26). Consequently, when the receptor is 
activated using bbATP in the presence of ethidium bromide (a fluorescent DNA probe), an 
increase in the fluorescence of intracellular DNA-bound ethidiimi bromide is observed. 
The increase in fluorescence can be used as a measure of P2X7 receptor activation and 
therefore to quantify the effect of a compound on the P2X7 receptor. 
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In this maimer, each of the title compounds of the Examples was tested for antagonist 
activity at the P2X7 receptor. Thus, the test was performed in 96-well flat bottomed 
microtitre plates, the wells being filled with 250 iiil of test solution comprising 200 p-l of a 
suspension of THP-1 cells (2.5 x 10^ cells/ml) containing lO^'^M ethidium bromide, 25 ^il 
of a high potassium buffer solution containing lO'^M bbATP, and 25 [il of the high 
potassium buffer solution containing 3 x 10"^M test compound. The plate was covered 
with a plastics sheet and incubated at 37 °C for one hour. The plate was then read in a 
Perkin-Elmer fluorescent plate reader, excitation 520 nm, emission 595 nm, slit widths: Ex 
1 5 nm, Em 20 nm. For the purposes of comparison, bbATP (a P2X7 receptor agonist) and 
pyridoxal 5-phosphate (a P2X7 receptor antagonist) were used separately in the test as 
controls. From the readings obtained, a PIC50 figure was calculated for each test 
compound, this figure being the negative logarithm of the concentration of test compound 
necessary to reduce the bbATP agonist activity by 50%. Each of the compounds of the 
Examples demonstrated antagonist activity, having a PIC50 figure > 4.50. For example, the 
compounds of Example 12 and Example 26 had PIC50 values of 7.1 and 7.8 respectively. 
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CLAIMS 



1 . A compound of fonnula 



(CH^L— A-Ar 




a) 

wherein m represents 1, 2 or 3; 

each independently represents a hydrogen or halogen atom; 
A represents C(0)NH or NHC(O); 
Ar represents a group 





or 



(II) 



(HI) 



(IV) 



one of and R"^ represents halogen, nitro, amino, hydroxyl, or a group 

selected from (i) CpCg alkyl optionally substituted by at least one halogen atom, 

(ii) C3-C8 cycloalkyl, (iii) Ci-C^ alkoxy optionally substituted by at least one halogen 

atom, and (iv) Cj-Cg cycloalkyloxy, and the other of R^ and R^ represents a hydrogen or 

halogen atom; 



R represents a group 



I 



Jn 



(V); 



X represents an oxygen or sulphur atom or a group >N-R ; 
nisOorl; 
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represents a C1-C5 alkyl group which may be optionally substituted by at least one 
substituent selected from hydroxyl, halogen and Ci-Cg alkoxy; 

and R^ each independently represent a hydrogen atom, Ci-Cg alkyl (optionally 
substituted by at least one substituent selected from hydroxyl, halogen, Ci-C^ alkoxy, and 
(di)-Ci-C4 alkylamino (itself optionally substituted by at least one hydroxyl group)), or 
C3-Cg cycloalkyl (optionally substituted by at least one substituent selected from hydroxyl, 
halogen and Ci-Cg alkoxy); and 

R^ represents a hydrogen atom or a C1-C5 alkyl group which may be optionally substituted 
by at least one substituent selected from hydroxyl, halogen and Ci-Cg alkoxy; 

with the provisos that: 

(a) when n is 0, then A is NHC(O), and 

6 7 

(b) when n is 1 , X represents oxygen and A is C(0)NH, then R and R do not 

both simultaneously represent a hydrogen atom or do not both simultaneously 

6 7 

represent an unsubstituted Ci-Cg alkyl, or when one of R and R represents a 
hydrogen atom, then the other of R^ and R^ does not represent an 
xinsubstituted Ci-Q alkyl; and 

6 7 

(c) when n is 1, X is oxygen, sulphxir or >NH and A is NHC(O), then R and R 

do not both simultaneously represent a hydrogen atom or do not both 

simultaneously represent an unsubstituted Ci-Cg alkyl, or when one of R^ and 

6 7 

R^ represents a hydrogen atom, then the Other of R andR does not represent 
an unsubstituted Ci-Q alkyl or -CH2CH2OH; 
or a pharmaceutically acceptable salt or solvate thereof. 

2. A compound of formula (I) according to claim 1, wherein 
m represents 1, 2 or 3; 

each R^ independently represents a hydrogen or halogen atom; 
A represents C(0)NH or NHC(O); 
Ar represents a group 
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one of R and R represents halogen, nitro, amino, hydroxyl, or a group 

selected from (i) C1-C5 alkyl optionally substituted by at least one halogen atom, 

(ii) C3-C8 cycloalkyl, (ill) Cj-Cg alkoxy optionally substituted by at least one halogen 

atom, and (iv) C3-C8 cycloalkyloxy, and the other of R and R represents a hydrogen or 

halogea atom; 

R^ represents a group 




(V); 

X represents an oxygen or sulphur atom or a group >N-R^; 
n is 0 or 1 ; 

R^ represents a C1-C5 alkyl group which may be optionally substituted by at least one 
substituent selected from hydroxyl, halogen and C1-C5 alkoxy; and 

R 5 R and R each independently represent a hydrogen atom or a C1-C5 alkyl group which 
may be optionally substituted by at least one substituent selected from hydroxyl, halogen 
and C1-C5 alkoxy; 
with the provisos that: 

(d) when n is 0, then A is NHC(O), and 

(e) when n is 1 , X represents oxygen and A is C(0)NH, then R^ and R^ do not 
both simxiltaneously represent a hydrogen atom or do not both simultaneously 
represent an unsubstituted C1-C5 alkyl, or when one of R^ and R^ represents a 
hydrogen atom, then the other of R^ and R^ does not represent an 
unsubstituted C1-C5 alkyl, and 
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(f) when n is 1 , X is oxygen, sulphur or >NH and A is NHC(O), then and 
do not both simultaneously represent a hydrogen atom or do not both 
simultaneously represent an unsubstituted C1-C5 alkyl, or when one of R^ and 

7 6 7 

R represents a hydrogen atom, then the other of R and R does not represent 
an unsubstituted Ci"C5 alkyl or -CH2CH2OH; 
or a pharmaceutically acceptable salt or solvate thereof. 

3. A compound according to claim 1 or claim 2, wherein m is 1 . 

4. A compound according to any one of claims 1 to 3, wherein A represents NHC(O). 

5. A compound according to any one of claims 1 to 4, wherein Ar represents a group of 
formula (H) or (III). 

6. A compound according to claim 5, wherein Ar represents a group of formula (II), 

7. A compound according to any one of claims 1 to 6, wherein one of R^ and 
represents a halogen atom and the other of R^ and R^ represents a hydrogen atom. 

8. A compound according to any one of claims 1 to 7, wherein n is 0. 

9. A compound according to claim 1, wherein 
m represents 1; 

each R^ represents a hydrogen atom; 
A represents NHC(O); 
Ar represents a group 
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(11) (III) 
one of and represents a halogen atom, and the other of R^ and R^ represents a 
hydrogen atom; 
R^ represents a group 




(V); 

X represents an oxygen or sulphur atom or a group >N-R^; 
n is 0 or 1; 

R^ represents a C1-C3 alkyl group optionally substituted by at least one hydroxyl group; 
6 7 

R and R each independently represent a hydrogen atom, CpC5 alkyl (optionally 
substituted by one or two substituents independently selected from hydroxyl and 
(di)-Ci-C2 alkylamino (itself optionally substituted by at least one hydroxyl group)), or 
Cg cycloalkyl (substituted by at least one hydroxyl group); 

R represents a hydrogen atom or a C2 alkyl group substituted by at least one hydroxyl 
group. 

10. A compound according to claim 1 or claim 2, wherein 
m represents 1; 

each R^ represents a hydrogen atom; 
A represents NHC(O); 
Ar represents a group 



wo 03/041707 



PCT/SE02/02057 



90 




5 



(II) (III) 

2 3 2 3 

one of R andR represents a halogen atom, and the other of R andR represents a 

hydrogen atom; 

R^ represents a group 




(V); 

g 

X represents an oxygen or sidphur atom or a group >N-R ; 
n is 0 or 1 ; 

R^ represents a C2-C3 alkyl group optionally substituted by at least one hydroxyl group; 
6 7 

R and R each independently represent a hydrogen atom or a C2-C5 alkyl group 
optionally substituted by one or two hydroxyl groups; 

R represents a hydrogen atom or a C2 alkyl group substituted by at least one hydroxyl 
group. 

11. A compound being selected from any one of: 

7V-( 1 -Adamantylmethyl)-5-chloro-2- {3-[(3-hydroxypropyl)- 
amino]propyl} isonicotinamide, 

iV-( 1 -Adamantylmethyl)-5-chloro-2- {3 -[(3 -hydroxypropyl)amino]propyl} - 
isonicotinamdde dihydrochloride, 

iV-(l-Adamantylmethyl)-2-chloro-5-{3-[(3- 
hydroxypropyl)amino]propyl}nicotinamide, 

iV-(l-Adamantylmethyl)-2-chloro-5-(3-{[(15)-2-hydroxy-l- 
methylethyl]amino}propyl)nicotinamide, 
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iV'-(l-Adamantylmethyl)-2-chloro-5K3-{[(li2)-2-h^ 
methylethyl]amino}propyl)nicotmamide, 

N-i 1 -Adamantylinethyl)-2-(3 -ammopropyl)-5-chloroisonicotinamide 
hydrochloride, 

iV^(l-Adamantylmethyl)-5-cUoro-2-[3-(ethylaniino)propyl]isom^ 
hydrochloride, 

iNr-(l-Adamantylmethyl)-5-cMoro-2-({2-[(3-hydroxypropyl)aim 
ethyl} thio)isomcotinamide hydrochloride, 

iV-(l-Adamantylmethyl)-5-chloro-2-(3-{[(li?)-2-hydroxy-l- 
methylethyi] amino }propyl)isonicotinamide, dihydrochloride, 

iV'-(l-Adamantylniethyl)-5-chloro-2-(3-{[(liS)-2-hydroxy-l- 
me1iiyle1iiyl]aniino}propyl)isonicotinamide, dihydrochloride, 

iV^(l -Adamaatylmethyl)-5-chloro-2- {3-[(2-hydroxyethyl)amino]propyl} - 
isonicotinamide hydrochloride, 

iV-(l-.Adamantylmethyl)-5-chloro-2-{2-[(3- 
hydroxypropyl)ainino] ethoxy } isonicotmamide, hydrochloride 

iV-C 1 -Adamantylmethyl)-5 -cMoro-2-( {2-[(2-hydroxyethyl)ammo]e&^ 
amino)isonicotinainide dihydrochloride, 

iV^(l-AdarQantyhiiethyl)-5-cMoro-2-[3-(isopropylamino)propyl]isom 
dihydrochloride, 

JV-(l-Adainantylmethyl)-5-chloro-2-(3-{[(25)-2- 
• hydroxypropyl]aaiiiiio}propyl)isonico1inamide, dihydrochloride, 

iV-(l-Adamantylmethyl>5-chloro-2K3-{[(27?)-2,3- 
dihy droxypropyl] amino } propyl)isonicotinamide, dihy dro chloride, 

iV-(l-Adamantylmethyl)-5-chloro-2-(3-{[(25)-2,3- 
dihydroxypropyl] amino }propyl)isonicotinanude, dihydrochloride, 

iV-(l-Adamantylmethyl)-5-chloro-2-{3-[(4- 
methylcyclohexyl)armno]propyl}isonicotinaniide dihydrochloride, 

iV-(l -Adamantylmethyl)-5"Chloro-2- {3-[(2-hydroxy-2- 
methylpropyl)amino]propyl} isonicotinamide dihydrochloride. 
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iV'-(l-Adamantylmethyl)-5-cWoro-2K3-{[(li2)-l-(hyd^ 
inethylpropyl]amino}propyl)isonicotinamide, dihydrochloride, 

iV-(l-Adamantylmethyl)-5-chloro-2-(3-{[2" 
(methylamino)ethyl] amino } propyl)isonicotinamide dihydrochloride, 

iV"(l-Adamaiityhnethyl)-5-chloro-2-(3-{[3- 
(methylamino)propyl]amino}propyl)isonicotinarnide bis(trifluoroacetate), 

iV-(l-Adamantyhnethyl)-5-chloro-2-[3-({2-[(2- 
hydroxyethyl)amino]ethyl} amino)propyl]isonicotinaiQide dihydrochloride, 

jV-(l-Adamantylmethyl)-5-chloro-2-(3-{[2- 
(diethylamino)ethyl]amino }propyl)isomcotinamide dihydrochloride, 

A^-( 1 - Adamaiitylmethyl)-5 -chloro-2-(3 - { [2-hydroxy- 1 - 
(hydroxymethyl)ethyl]ainino}propyl)isomcotinamidedihydrocUorid^ 

JV-(l-Adamantyhnethyl)-5-chloro-2-{3-[(2- 
hydroxyethyl)(methyl)ainino]propyl} isonicotinamide dihydrochloride, 

i\r-(l-Adainantylmethyl)-5-chloro-2-.{3-[(3-hydroxy-2,2- 
dimethylpropyl)atnino]propyl}isonicotinaraide dihydrochloride, 

iV-(l-Adamantylmethyl)-5-chloro~2-(3-{[(2i?)~2- 
hydroxypropyl]ainino}propyl)isonicotinamide5 dihydrochloride, 

iV-(l -Adaraantyhnethyl)-5-chloro-2-( {[3- 
(methylamino)propyl]amino}methyl)isoiucotinamide dihydrochloride, 

JV-(l-Adamantylmethyl)-5-chloro-2-[({2-[(2- 
hydroxyethyl)ainino]ethyl} amino)methyl]isonicotinamide dihydrochloride, 

N-( 1 -Adamantylmethyl)-5-chloro-2-( { [2- 
(methylamino)ethyl] amino } methyl)isonicotinamide dihydrochloride, 

iV-( 1 -Adamantylmethyl)-5-chloro-2- {3-[(2- 
hydroxyethyl)amino]ethyl}isonicotinamide dihydrochloride, 

iV-( 1 -Adamantylmethyl)-5-chloro-2- {3-[(3- 
hydroxypropyl)amino]ethyl}isonicotinamide dihydrochloride, 

i\r<l-Adamantylmethyl)-5-chloro-2-[3-(methylamino)propyl]isonicoti^ 
hydrochloride, 



wo 03/041707 



PCT/SE02/02057 



93 



JVKl-Adamantylmethyl)-5-bromo-2-{[(25)-2-hydroxy-3- 
(methylamino)propyl]oxy}isomcotinainide, 

iV'-(l-Adaman1ylmethyl)-2-({3-|>is(3-hydroxypropyl)amino]pra^ 
chloroisonicotinamide dihydrochloride, 
and all pharmaceutically acceptable salts and solvates thereof. 

12. A process for the preparation of a compound according to claim 1, which comprises: 
(i) when n is 0 and represents CH2, reacting a compound of formula 



wherein R represents -C(0)H or -CH2L , L represents a leaving group and m, R\ R^ 
and R^ are as defined in formula (I), or 
a compound of formula 



R 



,10 




(X) 



R 



,11 




(XI) 



11 2 2 

wherein R represents -C(0)H or -CH2L , L represents a leaving group and m, R^ R^ 
and R^ are as defined in formula (I), or 
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a compound of formula 




(XII) 

wherein R^^ represents -C(0)H or — CH2L'^, L"^ represents a leaving group and m, R\ R^ 
and R^ are as defined in fomiula (I), 

6 7 6 7 

with a compound of formula (XIII), HNR R , wherein R and R are as defined in 

formula (I), under reductive amination conditions when R^^, R^^ or R^^ represents -C(0)H 

or in the presence of a suitable base when R^^, R^ ^ or R^^ represents -CH2L\ -CH2L'^ or 

-CHJL^l or 



(ii) when n is 0, R is (CH2)2 and R and R are both hydrogen, reacting a compound 

of formula (X) as defined in (i) above in which R^^ represents -CH2L\ or a compound of 

11 2 

formula (XI) as defined in (i) above in which R represents — CH2L , or a compound of 
formula (XII) as defined in (i) above in which R represents -CH2L , with an alkali metal 
cyanide, followed by a hydrogenation reaction; or 



5 6 7 

(iii) when n is 0, R is (CH2)2 and at least one of R and R is other than hydrogen, 

reacting a compoxmd as prepared in (ii) above with at least one compound of formula 
(XIV), R^'^C(0)H, wherein R^^ represents an optionally substituted Ci-C5alkyl or C3-C8 

6 7 

cycloalkyl group as defined for R and R in formula (I), under reductive amination 
conditions; or 



(iv) when n is 0 and R^ represents a C3-C5 alkyl group optionally substituted as defined 
in formula (I), reacting a compound of formula 
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wherein R represents a leaving group and m, R^ and R^ are as defined in formula (I), 
or 

a connipound of formula 




wherein R represents a leaving group and m. A, R^ R^ and R^ are as defined in formula 
(I), or 

a compound of formula 




wherein R represents a leaving group and m, K\ R^ and R^ are as defined in formula (I), 
with a compound of formula 
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^5' 



N 



(xvin) 



wherein R^' represents a C1-C3 alkyl group optionally substituted as defined for in 
formula (I) and R^ and R^ are as defined in formula (I), followed by a hydrogenation 
reaction; or 

(v) when n is 0 and R^ represents a C3-C5 alkyl group optionally substituted as defined 
in formula (I), reacting a compound of formula (XV), (XVI) or (XVII) as defined in (iv) 
above, with a compound of formula 



^ OH 



(XIX) 



wherein R^' is as defined in formula (XVIII) in (iv) above, followed by a hydrogenation 
reaction and then an oxidation reaction and then by reaction with a compound of formula 
(XIII) as defined in (i) above under reductive amination conditions; or 

o 

(vi) when n is 1 and X is oxygen or >N-R , reacting a compound of formula 




(XX) 

wherein R^^ represents a leaving group and m. A, R\ R^ and R^ are as defined in formula 
(I), or 

a compound of formula 
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(XXI) 

18 

wherein R represents a leaving group and m, A, R^ and R^ are as defined in formula 
(I), or 

a compound of formula 




(XXII) 



19 

wherein R represents a leaving group and m, A, R^, R^ and R^ are as defined in formula 
(I), with a compoxind of formula 



I 

" ^ pDOII) 

8 5 6 7 8 

wherein X' represents oxygen or >N-R and R , R , R and R are as defined in formula 
(I); or 



(vii) when A is NHC(O), n is 1 and X is sulphur, reacting a compound of formula 
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(XXV) 



(XXVI) 



wherein, in each of formulae (XXIV), (XXV) and (XXVI), L represents a leaving group 
and R^, R"^, R^, R^ and R^ are as defined in formula (I), 
with a compound of formula 




,(CH,)-NH, 



R' 



(XXVII) 



wherein m and are as defined in formula (I); or 



(viii) when A is C(0)NH, n is 1 and X is sulphur, reacting a compound of formula 






I 

^R^ ^R^ 



(XXX) 
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wherein, in each of formulae (XXVEI), (XXIX) and (XXX), R^, R^, R^, R^ and r"^ are as 
defined in formiila (I), with a compound of formula 



R'- 




(CH,);r-C(0)L^ 



(XXXI) 

wherein represents a leaving group and m and R^ are as defined in formula (I); or 



(ix) when n is 0 and R represents a C2-C5 alkyl group substituted as defined in fonmila 
(I), reacting a compoimd of formula 



(CH,)- NH 



10 





(xxxn) 



or a compound of formula 



O 

/A 



(CH^y- NH 





O 



(xxxin) 
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or a compound of formula 

,(CH,)- NH 

[r 




^ (XXXIV) 
wherein, in each of formulae (XXXII), (XXXHI) and (XXXIV), Y represents a bond or a 
C1-C3 alkyl and m, R\ and are as defined in formula (I), 
with a compoxind of formula (XIII) as defined in (i) above, and optionally thereafter 
reacting with a Ci-C^ alkylating agent or with a halogenating agent; or 

(x) when n is 0 and R^ represents a C3-C5 alkyl group optionally substituted as defined 
in formula (I), reacting a compound of formula (XV), (XVI) or (XVII) as defined in (iv) 
above, with a pre-treated compound of formula 

N 

.6 I 7 

^ (XXXV) 

in which represents a hydrogen atom and represents a C1-C3 alkyl group optionally 

5 6 7 

substituted as defined for R in formula (T) and R and R are as defined in formula (I), 
wherein tiae compound of formula (XXXV) is pre-treated with a hydroborating agent; or 

(xi) when n is 0 and R^ represents a C3-C5 alkyl group optionally substituted as defined 
in formula (I), reacting a compound of formula (XV), (XVI) or (XVII) as defined in (iv) 
above in the presence of a suitable catalyst, with a pre-treated compound of formula 

^ (XXXVIII) 
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7 5 • 

in which L represents a hydrogen atom and R represents a C1-C3 alkyl group optionally 
substituted as defined for in formula (I) and P is a suitable protecting group, wherein the 
compound of formula (XXXVIII) is pre-treated with a hydroborating agent, followed by 
removal of the protecting group, P, in a deprotection reaction, then by an oxidation reaction 
and then by reaction with a compound of formula (XIII) as defined in (i) above under 
reductive anndnation conditions; or 

(xii) when n is 0 and R^ is (012)2, reacting a compound of formula (XV), (XVI) or 
(XVII) as defined in (iv) above with a compound of formula 

(XXXIX) 

wherein R represents a suitable leaving group, in the presence of a suitable catalyst, 
followed by reaction with a compound of formula (XIII) as defined in (i) above; or 

(xiii) when n is 0 and R^ is CH2, reacting a compound of formula (XV), (XVI) or 
(XVII) as defined in (iv) above with a compound of formula (XXXIX) as defined in (xii) 
above, followed by an oxidation reaction and then by reaction with a compound of formula 
(XIII) as defined in (i) above under reductive amination conditions; 

and optionally after (i), (ii), (iii), (iv), (v), (vi), (vii), (viii), (ix), (x), (xi), (xii) or (xiii) 
carrying out one or more of the following: 

• converting the compound obtained to a fiirther compound according to claim 1 

• forming a pharmaceutically acceptable salt or solvate of the compound. 



1 3 - An intermediate compound of formula 
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R 




(lA) 



wherein T represents — C^C- or -CH2CH2-; 

30 1 

R represents -CHO, -CH2OP or a group of fomrala 



P represents a hydrogen atom or a suitable protecting group; 
P represents a suitable protecting group; 
P^ represents a suitable protecting group; 

31 

R represents a C1-C5 alkyl group; and 
12 3 

m. A, R , R and R are as defined in any one of claims 1 to 10. 

14. An intermediate compound according to claim 13, wherein: 

m represents 1 ; 

A represents NHC(O); 

each R^ represents a hydrogen atom; 

2 

R represents a halogen atom; and 

3 

R represents a hydrogen atom. 



-CH. 




15. A pharmaceutical composition comprising a compound of formula (I) or a 
pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 1 1 
in association with a pharmaceutically acceptable adjuvant, diluent or carrier. 
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16. A process for the preparation of a pharmaceutical composition as claimed in claim 1 5 
which comprises mixing a compotmd of formula (I) or a pharmaceutically acceptable salt 
or solvate thereof as defined in any one of claims 1 to 1 1 with a pharmaceutically 
acceptable adjuvant, diluent or carrier. 

17. A compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof as 
claimed in any one of claims 1 to 1 1 for use in therapy. 

18. Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate 
thereof as claimed in any one of claims 1 to 1 1 in the manufacture of a medicament for use 
in the treatment of rheumatoid arthritis. 

19. Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate 
thereof as claimed in any one of claims 1 to 1 1 in the manufacture of a medicament for use 
in the treatment of an obstructive airways disease. 

20. Use according to claim 19, wherein the obstructive airways disease is asthma or 
chronic obstructive pulmonary disease. 

2 1 . Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate 
thereof as claimed in any one of claims 1 to 1 1 in the manufacture of a medicament for use 
in the treatment of osteoarthritis. 

22. A method of treating rheumatoid arthritis or osteoarthritis which comprises 
administering to a patient a therapeutically effective amount of a compound of formula (I) 
or a pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 
11. 
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23. A method of treating an obstructive airways disease which comprises administering 
to a patient a therapeutically effective amount of a compound of formula (I) or a 
phaimaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 1 1 . 
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